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TRANS -CANADA 


As Trans-Canada Air Lines inaugurates its Toronto-New 


York run, all America salutes a great accomplishment. In 
two short years our neighbors to the north have developed 
a coast-to-coast passenger service that has won the admi- 
ration of the world. Every airplane in Trans-Canada’s fleet 
is powered with dependable Pratt & Whitney engines. 


PRATT & WHITNEY AIRCRAFT 


EAST HARTFORD, CONNECTICUT 





Next stop... England 2,200 miles away 


Time is precious when democracy is at stake. Ship- 
ment of planes is too slow, too uncertain. Dismantling 
and reassembly of planes waste time. Now, new planes 
are being ferried to England. They are ready for service 
on arrival. Later, who knows, they may be ferried to 
South American ports, Hawaii, the Philippines, Austra- 
lia. Far different from the spectacular achievements of 
Alcock and Brown, Lindbergh, Chamberlin, Kingsford- 
Smith, and others, are these unheralded flights today. 


But aircraft engines today are better, more reliable. 
Horsepower per pound of weight has been increased by 
engine designer and parts manufacturer. Twenty years 
ago a 50-hour full-throttle block test was standard for 


aviation engines. Then Thompson developed silicon- 
chromium valves which boosted these full-throttle block 
tests from 50 to 300 hours. Today, Thompson sodium- 
cooled aviation valves often serve efficiently for 4,000 
hours and over, before replacement is necessary. New 
types of Thompson fuel and booster pumps are helping 
bombers and pursuit ships climb to higher altitudes. 


The ceaseless study and experiment carried on by 
American engine and plane builders, in which Thompson 
has had a chance to cooperate, today bear rich fruit in 
sustaining democracy. 


THOMPSON PRODUCTS, INC. 


Cleveland « Detroit « Toledo « Los Angeles « St. Catharines, Ontariv 


Manufacturers of over 1,000 different aircraft engine and airplane parts, and of original equipment 
and replacement parts for the automotive industry. A pioneer of the sodium-cooled aircraft engine valve. 
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REPUBLIC AVIATI 


SALUTE TO THE “THUNDERBOLT”—Republic Aviation Corporation proudly announces 
the completion of its P-47 interceptor—the Republic ‘““Thunderbolt,” the first Army pursuit 
airplane to utilize an engine of 2000 horsepower. In the “Thunderbolt,” the United States 
Army Air Corps now has one of the most powerful and most advanced fighting planes known 
to have flown. Designed and produced in record-breaking time, the ‘“Thunderbolt” meets every 
modern requirement in its fire power and protective equipment. Manufactured in quantity, the 


“Thunderbolt” assures definite aerial supremacy for the defenders of our Country. 


REPUBLIC AVIATION CORPORATION 
FARMINGDALE, LONG ISLAND, NEW YORK, U.S.A. 
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» THE TIME HAS COME again 
for us to report more fully on the prog- 
ress of the air defense program and to 
look ahead. In our annual Air Defense 
Number last August we gave you the 
outline of the project developed by the 
Army, Navy and Defense Commission 
long before it appeared even in the 
daily press. In AviaTIon for January, 
1941, we were privileged to present the 
streamlined aircraft procurement pro- 
gram on the eve of its period of greatest 
acceleration. (See “The Truth About 
the Defense Program” by T. P. 
Wright). This brilliant study carried 
us up to the spring of 1942. But, as we 
intimated in these columns in April, 
there has been much new planning and 
there are new and greater programs in 
the making. Some of these projects are 
intended to utilize the expanded pro- 
ductive capacity that will be available 
in 1942, others are planned to increase 
that capacity still further, and to utilize 
it. In selecting the proper time in 
which to make an appraisal of progress 
and to look ahead, we are handicapped 
by inability to predict the ever changing 
needs of the Democracies, which give 
birth to larger and larger programs so 
that what we say today may be changed 
tomorrow. But the timing of this pres- 
entation is such that we believe that we 
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Aircraft Production Exceeds Expectations 


may depend upon it for some little time 
ahead. And we will make every effort 
to keep you informed of changing de- 
velopments in our regular issues. 


» ANOTHER LESSON for us may 
be found in the use of gliders by the 
Nazis, who are attempting to use them 
in their invasion of Crete as this is 
written. It is too early to appraise the 
results of this new type of warfare. 
But in the light of this latest German 
attempt to utilize all types of aircraft, 
it may be well for us to re-examine the 
possible military uses of light planes 
and gliders. Perhaps the Annual Soar- 
ing Contest at Elmira this month will 
take on a new significance in national 
defense. 


» WE ARE HAPPY TO REPORT 
that the aviation manufacturing in- 
dustry is well ahead of schedule. In 
the first five months of 1941 we have 
produced as many military ships as 
we did all last year. All signs point 
to a three-fold increase in deliveries 
this year over last. By the end of this 
year we shall be turning out airplanes 
at the rate of 2500 per month or ten 
times the rate at the beginning of 1940. 
The present rate of acceleration is 
greater than that of either England or 





Germany at any time. We have reason 
to be proud of this performance. 


» THE PRODUCTION PREDIC- 
TIONS in January by T. P. Wright 
have proved to be very close for the 
first three months, with April slightly 
ahead of the estimates. Now we are 
attempting to project predictions to the 
end of 1943. Although there may be 
some ups and downs, the curve on page 
42 should come close to actual re- 
sults. 


» IN THE PAGES of this issue we 
have attempted to show the work of a 
large number of the defense manufac- 
turers. Space limitations prevented us 
from reporting on some who are mak- 
ing highly important contributions. 
Particular mention should be made of 
the part now being played by the build- 
ers of primary trainers. In past issues 
we have told you something of their 
accomplishments. In future issues we 
hope to report more fully on them. 


» EVEN THE MOST SKEPTICAL 
should be convinced by the record so 
far that we are progressing as rapidly 
as humanly possible and that the meth- 
ods are sound. One of the worst things 
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DELTAS two new sky 


N EXTENDING its routes from Atlanta to Cincinnati and from 
Atlanta to Savannah, Delta added more than 500 miles of route, 
necessitating the flying of some 2000 additional miles a day. 

This new mileage . . . like a// Delta mileage .. . is flown with 
TEXACO Aviation Gasoline and Texaco Aircraft Engine Oil. Delta’s 
14-year use of Texaco points to the reasons why— 

MORE REVENUE AIRLINE MILES WITHIN THE U. S. ARE 

FLOWN WITH TEXACO THAN WITH ANY OTHER BRAND 
The outstanding performance that has made Texaco FIRST with the 
airlines has also made it first in the fields listed in the panel. 

These Texaco users enjoy many benefits that can also be yours. 
A Texaco Aviation Engineer will gladly cooperate in the selection 
of Texaco Aviation Products, available at leading airports in the 
48 States. Phone the nearest Texaco distributing plant, or write: The 
Texas Company, Aviation Division, 135 E. 42nd St., New York, N. Y. 

Texaco Dealers invite you to enjoy FRED MASS - a 


hour program every Wednesday night. CBS, 9:0 
E.S.T. ; 8:00 C.D.T., 7:00 C.S.T.; 9:00 MLSE: 00 PRT. 
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THEY PREFER TEXACO 


¥% More buses, more bus lines and more 
bus-miles are lubricated with Texaco than 
with any other brand. 


¥% More stationary Diesel horsepower in 
the U. S. is lubricated with Texaco than 
with any other brand. 


% More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated with 
Texaco than with all other brands com- 
bined. 


% More locomotives and cars in the U. S. 
are lubricated with Texaco than with any 
other brand. 


¥% More revenue airline miles within the 
U. S. are flown with Texaco than with any 
other brand. 
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that could happen to this nation would 
be any political interference or any 
dabbling by Congressional committees 
that might interrupt or modify the pro- 
gram in any way. 


» ONE HORRIBLE EXAMPLE of 
a Congressional committee slinging mud 
into the waters is all this talk about the 
stalling characteristics of the Douglas 
DC-3. It boils down to something like 
harping on the fact that all Pullman cars 
will go off the track if you run them 
around curves too fast. Most airplanes 
will stall if you come near enough to 
standing them on end. So you simply 
don’t come near to standing them on end. 
If the Douglas transports had not been 
flown 2,061,236 hours or 299,232,980 
miles up to May 7th of this year; if the 
DC-3 had not been the airplane every- 
body used to make the 17-month non- 
fatality record; if it hadn’t been tested 
by the manufacturer, the airlines, the 
Army, the Navy, and a lot of other 
people in a lot of other countries; if it 
had a competitor who was anxious to 
put it out of the running; if the U. S. 
and foreign airlines, the Army, the 
Navy, and others could throw all their 
DC-3s away and replace them by any 
other ships; or even if the railroads 
didn’t have all they could do for the 
defense program, we could see some 
reason for all this talk. But as it is, we 
can see no purpose at all in this phase 
of the present investigation. Anyway, 
the traffic figures show that the public 
hasn’t swallowed all this useless prattle. 
We wish we had a couple of hun- 
dred DC-3s to sell right now. 

The lines still seem to buy them 
when the government doesn’t want them 
urgently and we were gratified to learn 
that quite a few were delivered to com- 
mercial operators last month. This 
seems to indicate that our defenders 
have come to the wise conclusion that 
the front line is nothing more or less 
than the assembly end of a great 
conveyor belt which must be fed rapidly 
and efficiently from many scattered 
places far behind the lines. 


» BUTCHERS, BAKERS, § stenog- 
raphers, and secretaries are riding the 
airlines these days and limited income 
is no longer a handicap to those who 
wish to travel by air. This is now pos- 
sible because of Travelers Credit Cor- 
poration, ‘which provides installment 
purchase of airline tickets. We will 
know more about the effects on traffic 
of this valuable service after the close 
of the coming vacation season. It is 
unfortunate that this wasn’t started be- 
fore the airlines became so important to 
defense that paying passengers were 
being refused transportation to make 
space for important government officials 
on urgent defense missions. 


» DEPUTY CHIEF INSPECTOR 
GEORGE M. SEARLE, of the New 
York State Police, makes an excellent 
suggestion for pilots everywhere to co- 
operate with police authorities. His 
letter follows: 

“T am wondering whether or not it 
would be practical for you to- urge 
pilots who PX their way ahead to 
cancel these PXs or, in the event that 
something prevents them from reach- 
ing their original destination, to notify 
the place where they started from, or 
the place they intended going, regarding 
this change. 

“It frequently happens that we re- 
ceive reports of lost airplanes and after 
spending considerable time and effort 
in locating them, discover that the 
pilot has changed his mind and gone to 
another airport without mentioning it. 


IT PAYS T0 





ot caieaeet heme nee A meere eed 





This has the same effect a$},the” old 
legend of the boy who cried ‘wolf’ for 
it may be that some day when a pilot 
is desperately in need of help, he may 
fail to get it because the police will 
have grown tired of spending their time 
and effort to discover that the pilot is 
safe at home in bed.” 


» ACKNOWLEDGMENTS: Besides 
the authors who have taken time out 
from pressing defense duties to con- 
tribute to this production issue, we are 
deeply indebted to many others who 
have cooperated with us in. bringing 
this information before you. Included 
in this group are: Colonel Robert 
Candee; Major J. K. Gowen, Jr.; Cap- 
tain Frank Miller, other officers of the 
Air Corps, and Colonel A. R. Gins- 
burgh of the War Department; Mrs. 
J. B. Hancock of the Navy Depart- 
ment; Messrs. T. P. Wright and Allen 
C. Rankin of the Office of Production 
Management, Messrs. Howard Mingos 
and Leon Schloss and many others. 


“Maguire is figuring out a way to meet that 5.000-plane a month program he heard about.” 
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The Machine...the Part...and the Product 
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Bendix Aircraft Brakes 
must prove they can 


* Take a . 


“T) RINGING the landing-field into the laboratory” is a part of the 
job of building safe, sure and smooth Bendix Brakes for America’s 
airplanes. This massive 60,000-pound Dynamometer, with a 37,500- 
pound flywheel whirled at rim-speeds that can go to 120 miles an 
hour, accurately simulates the energy which must be dissipated when a 
given airplane is landed at a given speed. Sensitive automatic instruments 
write the precise performance records of each brake tested. In this man- 
ner, Bendix precision manufacture safeguards those critical moments of : 
ground-contact for men who fly. Equipment such as this—inspection | 
and testing procedures such as these—keep Bendix Landing Gear excel- | 


e lent in every respect ...which is why it enjoys every airman’s respect. ; 
BENDIX PRODUCTS DIVISION : 

OF BENDIX AVIATION CORPORATION e SOUTH BEND, INDIANA 
LANDING-GEAR EQUIPMENT : 


AIRPLANE WHEELS AND BRAKES + PNEUDRAULIC SHOCK STRUTS : 
SWIVELABLE AND STEERABLE TAIL-KNUCKLES + PILOT SEATS 
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By Robert Osborn 








>» Events certainly do move fast in this 
here aviation business nowadays, what 
with airplane, engine, propeller and 
accessories plants springing up like 
mushrooms all over the country. Even 
officials of the various manufacturing 
companies seem to have difficulty keep- 
ing up with their divisions. For in- 
stance, in the May Reader’s Digest is 
an article entitled: “First Line of De- 
fense Against Strikes,” condensed from 
Current History and Forum. One sen- 
tence in this article states, “The settle- 
ment of the Vultee Aircraft strike in 
San Diego last winter is an example of 
the effectiveness with which the con- 
ciliators employ these resources.” 
Vultee officials knew they did have 
a number of plants in various places 











about the country, but they had no rec- 
ord or recollection of one in San Diego. 
Of course all plants connected with the 
industry, once completed, are immedi- 
ately enlarged two or three times the 
original size, so the Vultee manage- 
ment looked also in the book labeled 
‘Plant Expansion.” Still no record. 
_ It is reported that they are consider- 
ing the hiring of a private detective 
agency to locate this San Diego plant, 
as the additional space would come in 
handy right now. 
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>» THIS coLUMN is having a difficult 
time of it putting the poet Tennyson in 
his proper place. Recent attempts to 
halt the epidemic of his “magic sail” 
verse among after-dinner speakers 
brought about numerous letters to the 
Editor which must have caused “rea- 
sonable doubt” in his mind. When it 
was pointed out that “Pilots of the 
purple twilight, dropping down with 
costly bales,” did not even qualify 
Tennyson as a second-string prophet, 
most of the letter writers arrived at the 
conclusion we weren’t fit to hold the 
reins, while John “Information Please” 
Kieran mounted for another breaking 
of lances with the public on the radio. 
What, they asked pointedly, about the 
lines following those quoted previ- 
ously ? 


“Heard the heavens fill with shouting, 
and there rain’d a ghastly dew 
Of the nation’s airy navies 
grappling in the central blue.” 


All right! Just to keep the Circula- 
tion Manager out of this office for a 
while, we'll classify Tennyson as a 
prophet. However, he can’t play on 
our team as we’re much more in need 
of a fast short-stop and two outfielders 
who can hit. 


>» INCIDENTALLY, while we have this 
fellow Tennyson in our hair, we'd like 
to ask if anyone ever carried a “costly 
bale” in aircraft of any kind? We’ve 
heard of everything from electric stoves 
to alligators being carried in airplanes 
but never a single costly bale. 

And don’t come back at us with any 
talk about poetic license either. Being 
in the airplane business where one is 
either right or wrong we demand facts 
cn the barrel head. 


Furthermore we suggest that some of 
these speakers and subscribers read Dr. 
Samuel Johnson’s “Rasselas, Prince of 
Abyssinnia,” copyrighted in 1886. 

There was a lad who really got down 
to details while doing his prophesying. 
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So far as this column is concerned, Dr. 
Johnson is the All-Time, All-American 
Prophet. 


>» WE HEAR TELL that some of these 
new aircraft factories are being built 
without any windows or sky-lights, 
being artificially lighted and having 
ventilation with controlled temperature 
and humidity. 

Whoever thought of that certainly 
had an eye to the future. Comes the 
end of the war these factories will be 
useful for growing mushrooms, during 
the period the industry is engaged in 
beating its swords into putt-putt puddle 
jumpers. 


>> For THE GOOD OF THE INDUSTRY we 
hope that these windowless factories 
have at least a section of the office build- 
ing, with windows, for the Engineering 
Design Department. From our obser- 
vations all good designers have to do 
a lot of looking out the window before 
they can tell a draftsman where to 
start the centerlines for a new design. 
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By Maj. Gen. H. H. Arnold 


Chief of the Army Air Corps and 
Deputy Chief of Staff, U. S. Army 


During a period of financial starvation 
extending over a period of several 
years, we all thought in terms of one- 
or at the most, ten- 

airplanes at a time. 

Today we are 

thinking of air- 

planes in terms of 

thousands. One of 

our hardest jobs is 

to synchronize our 

training of pilots, 

navigators, and 

mechanics with the 

production of 

planes and the con- 

struction of bases so as to have them all 
come out even, at a_ predetermined 
time, to form a fighting unit. That 
balance of production, training, 
construction is a difficult task, but it 
not impossible, with the hearty hel} 
the American aviation industry. 


In the National Defense issue of Aviation, published last August as the 
first of the expansion assignments were being issued, the theme of air- 
craft manufacturers was ''We.are ready!” In the few months that have 
passed since then the U.S. aviation industry has wrought a miracle. The 


theme of this issue, devoted to aircraft production, might be “The ships are 


rolling out—we are ahead of schedule."’ The following pages tell the story. 


PRODUCTIO 





By Robert P. Patterson 


Under Secretary of War 


The United States is now on the way 
toward its all important goal of aerial 
supremacy. Day by day we are grow- 
ing stronger in the ; 
air, and every day 
we are helping 
democratic Britain 
attain greater 
strength aloft. 

I am most 
happy that I can 
make such a report 
of progress today, 
happy, too, that I 
can make it on the 
occasion of this 
aircraft production number of AVIATION, 
for this magazine, like the industry it 
depicts, is fullheartedly devoted to 
America’s greatest need — adequate 
national defense at sea, on land and 


»verhead. 
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FOR AIR DEFENSE 


By Frank Knox 


Secretary of the Navy 


The recent decision to increase manu- 
factur ng facilities for speeding up 
produ:tion of bombers is significant of 
the important role 
aviation is playing 
in offensive war- 
fare. The result of 
the battle of the 
Atlantic hinges on 
gaining control of 
the air as much 
as it does on the 
defeat of subma- 
rines and surface 
vessels blocking the 
ocean lanes. The 
Axis powers have been particularly 
adroit in coordinating their forces on, 
over and under the sea. Aircraft have 
been used effectively in the war of the 
water in much the same manner as 
they have become the new artillery in 
the advance of land forces. 

The ingenuity of American business is 
stepping up our plane production to the 
point where the numbers of our planes 
will darken the sky before many more 
months have past. This will enable 
the Navy to patrol every mile of our 
long coast lines and far out to sea, 
adding to the bastion of hemisphere 
defense. Any major engagement of 
combatant sea forces would be pre- 
ceded by a fight for air control. With- 
out it a modern fleet would be ham- 
pered in its aim to hit first, and hardest. 





By Merrill C. Meigs 


Chief of Aircraft Section 
Office of Production Management 


It is with a great deal of pleasure that 
I avail myself of the invitation to par- 
ticipate in this number of AviIaTION 
devoted to Na- 
tional Defense. 

The achieve- 
ments of the air- 
plane industry dur- 
ing the year just 
passed are some- 
times taken as a 
matter of course 
in this desperate 
drive to obtain the 
tremendous goals 
necessary to per- 
fect the defense of this country, but I 
can assure the people of the country 
that in no crisis has a group of men 
ever accomplished what both manage- 
ment and labor have performed. 

The stiffest job is, and has been, 
defense aircraft production. A new 
technic had to be devised, new factories 
built and new men trained. This I say, 
without reservation, is being done. 

Today American airplane builders 
together with the air services of the 
Army and Navy have placed in the 
hands of the fighting services the best 
planes in the world. 

I believe the American aviation in- 
dustry has performed a miracle, but one 
miracle is not enough. We need a daily 
miracle and that is the goal. 





By Col. John H. Jouett 


President, 
Aeronautical Chamber of Commerce 


Last year the aviation manufacturing 
industry exceeded its own best esti- 
mates by producing 5,800 warplanes. 
Today there are 
approximately 44,- 
000 planes on 
order. It is doubt- 
ful whether any 
industry ever con- 
fronted so daring 
a challenge. We 
feel confident that 
we will produce 
18,000 planes this 
year — 30,000 in 
1942. Meanwhile, 
additional requirements under consid- 
eration by our Government and other 
sources may raise the total number of 
planes on order to 80,000. 

There are still a few people who say: 
“Tt’s impossible!” They cite statistics 
to prove that it can’t be done. But the 
aircraft manufacturers are too busy to 
argue—they are doing it; the job that 
must be done. 

From 5,800 planes to 18,000 planes, 
to 30,000 planes—and then what? To 
date the industry is meeting the pro- 
duction schedules imposed on it. It is 
solving the countless problems inci- 
dental to such an enormous industrial 
expansion. 

Construction of new plant facilities: 
from just over 17 million square feet of 
floor space last July, 1, to more than 31 
million square feet in March, 1941, and 
still the building goes on. 

Recruiting and training of new work- 
ers: on July 1, 1940, the industry em- 
ployed about 120,000 workers. Eight 


(Turn to page 176) 
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Air Power in the Making 


Military aircraft procurement has made tremendous strides 


since last fall. 


By George H. Brett, 


HE story of procurement of aircraft 

for our air force is inseparable from 

the inspiring saga of the tripling of pro- 

duction of our aviation manufacturing 
industry in less than a year. 

While the exact numbers and com- 
position of various types of aircraft in 
our air force must properly remain a 
military secret, the following figures 
can well be a source of pride and satis- 
faction to every one of our citizens, and 
particularly to all those loyal workers 
who have contributed unstintingly to 
this record achievement in an industry 
so vital to our national security—per- 
haps to our very existence as a nation. 

In April the industry produced 1,427 
military aircraft of all types, plus 78 
large commercial airline ships. This is 
very near the goal set a year ago for 
a production rate of 1,500 military air- 
craft a month by July of this year. In 
the first six months of this year the 
industry will have exceeded the total 
production for the whole of last year, 
which was approximately 6,000 planes, 
and the industry may not get into high 
gear until fall. 

In addition, contracts have been let 
for all of the 18,000 planes provided for 
by Congress, and four government 
assembly plants have been established 
by the War Department to produce 
additional bombers under management 
contracts with existing manufacturers. 
Over and above this tremendous total, 
the President early in May announced 
that orders for big long-range bombers 
would be increased to the very limit of 
our capacities. 

In other words, an industry which 
last year produced 6,000 planes with a 


Production is now well ahead of schedule. 


Major General, U. S. Army, The Assistant to the Chief of Air Corps 


dollar volume of a 
little over half a 
billion, is now 
building for the 
Army, Navy and 
the British, includ- 
ing Canada, about 
44,000 military air- 
planes. And all in- 
dications are that 
additional require- 
ments under con- 
sideration by ll 
these sources will raise the total by 
tens of thousands more. It is no less 
than a modern miracle! 


Major Gen. Brett 


Accelerating Production Capacity 


How has this amazing expansion in 
production capacity been achieved? 
First, there was an interval of some 
months between the time of the Presi- 
dent’s message to Congress after the 
fall of France, when he said the United 
States should have 50,000 airplanes, and 
the time when the money was made 
available and work begun on contracts. 
Those manufacturers who were in a 
position to do so went ahead and built 
as many privately-financed additions to 
their plants as they could. 

And second, because of the large 
British and French orders, placed after 
Munich, the industry had already spent 
$52,000,000 for new plants and equip- 
ment by July, 1940. 

But just see what has happened since 
that date. On July 1, 1940, the industry 
was utilizing 17,216,410 square feet of 
floor space. Eight months later, by 
March 1, floor space had been expanded 
to 31,383,967 square feet, an increase 


Air Corps P-39 Airacobras lined up at Selfridge Field. 





of 82 percent. During the same inter- 
val, employees of the industry increased 
from 120,106 to 226,172, an 88 percent 
increase, * Virtually all of the new em- 
ployees had to be trained within the 
industry. 

This latter expansion was made pos- 
sible through passage of the Emergency 
Plant Facilities Act, which made it 
possible for contractors to the govern- 
ment to expand their facilities and 
amortize the cost in several ways. One 
plan calls for the construction of new 
plants by the Army. The plants are 
then leased to the contractors. Or the 
contractor can build and finance the 
plant expansion himself. In that case, 
the contractor is reimbursed by the 
government in 60 equal monthly pay- 
ments. Another plan calls for the con- 
tractor to build and finance the plant 
expansion, then amortize the cost over 
a period of 60 months from the gross 
income. This saves the normal and 
excess profits taxes from this portion 
of his income. Under a fourth plan the 
government builds the plant, and 
finances it through an RFC loan to the 
Defense Plant Corporation. The gov- 
ernment in this case retains title to the 
plant and leases it to the contractor. 

Expansion of the aircraft engine in- 
dustry presented an even more difficult 
problem. Only three manufacturers 
were available to supply engines in the 
higher horsepower classifications re- 
quired for combat types. But the engine 
manufacturers met the challenge. They 
made considerable additions to their 
own plants, and subcontracted as much 
of their work as possible with firms in 
the automotive industry. They also 
made a close study of automotive engine 
production and adopted some of the 
latter’s mass production methods, with 
the result that their output has been 
stepped up appreciably. * 

Propeller and accessory manufac- 
turers have been handicapped by virtue 
of the fact that they are never fully 
aware of the requirements of a plane 
manufacturer until after the design and 
production »of.a new project is under 
way. However, a standardization proj- 
ect was cofiducted to remedy this draw- 
back and its benefits are already being 
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realized in a smoother flow of acces- 
sories to airplane manufacturers. 


Speeding Procurement and Deliveries 


The Air Corps is now procuring air- 
planes, engines and equipment to an 
amount in excess of one and a half 
billion dollars, and another billion dol- 
lars has been requested for the produc- 
tion of the heavy and medium bombers 
in the Army’s four plants. This does 
not include any funds or estimates for 
the augmented bomber production re- 
quested by President Roosevelt in his 
letter of May 5 addressed to Secretary 
oi War Stimson. 

The obligation of these funds presents 
a difficult task, for the volume of con- 
tracts has increased many times over 
and every step in the processes of pro- 
curement has been speeded up to the 
limit. 

For example, auditing practice and 
methods of awarding contracts have 
been improved wherever possible to 
expedite orders. Originally the Air 
Corps had a small traveling audit force 
which annually audited all completed 
contracts with the principal manufac- 
turers. With the advent of the expan- 
sion program and the complications in- 
cident to cost-plus and other new types 
of contracts, the auditing force was 
greatly expanded. Now there are 
resident auditors in the principal air- 
plane, engine and accessory manufac- 
turing plants in order that cost data 
can be currently compiled and the costs 
segregated between the several con- 
tracts. In this manner cost information 
can be supplied quickly to the contract- 
ing section for use in its negotiations 
for similar items, and the audit can be 
furnished with the least practicable 
delay after the completion of the con- 
tract. 

The normal method used by the Air 
Corps in awarding contracts is by 
advertising for bids. A comprehensive 
mailing list of all manufacturers is 
maintained by companies and by 
articles. Invitations for bids are cir- 
culated to possible suppliers, and all 
bids are opened at a designated time. 
Award is then made to the lowest re- 
sponsible bidder. 

In case no one bidder is able to ful- 
fill the delivery requirements of the 
expansion program, split award is made 
to the lowest responsible bidders. Con- 
tracts may also be negotiated when 
certain conditions of the proposed pro- 
curement make such action to the in- 
terests of the Government. An example 
of this method is the “sole-source” 
purchase, : 

_in negotiating contracts, the proposal 
ot the contractor is received and care- 
fully analyzed. Consideration is given 
to all contributory factors, such as: 


Vultee BT-13 trainers at the factory. ready for mass delivery. 


previous prices paid for like or similar 
articles; engineering estimates of cost 
of producing; study of the audit of 
costs of previously procured like or 
similar articles for comparison of each 
broken down item of cost, the interrela- 
tionship between items, and the percent- 
age of each item to the entire cost; 
facilities available, and if none exist 
in industry, the qualifications of the 
proposed contractor to acquire neces- 
sary facilities; the position the proposed 
manufacturer holds in relation to the 
industry and other companies therein 
the financial and management status of 
the proposed contractor, and his repu- 
tation and general ability to produce 
as desired. 

Finally, after exhaustive analysis, in- 
vestigation, and negotiation, an agree- 
ment is reached and is drafted, com- 
pliance with all applicable regulations 
and laws is insured, and the finished 
draft developed into a formal contract 
accepted and signed by the proposed 
contractor and the contracting officer. 

Another example of the quickened 
tempo of procurement is provided in 
the present procedure for testing the 
finished product. The Air Corps used 
to service-test airplanes over a period 
of one year and then apply the results 
of this careful test to the final product. 

But a year is too long in the present 
emergency. Kinks are worked out of 
a new design in a few short weeks of 
exhaustive tests by pilots working in 
relays. In this brief space the new 
designs are put through all the paces 
that a ship would undergo normally in 
a year. The first three planes off the 
production line are put through a gruel- 
ing 150 hours of simulated combat 
testing with full military loads. Engine 
and accessory manufacturers stand by 
to make any alterations necessary in 
their equipment. In this way, any de- 
fects are quickly discovered and the 
manufacturers can be notified of advis- 
able modifications before production has 
progressed too far. 

Still another contribution to ac- 
celerated production is the encourage- 
ment of subcontracting. On the Army’s 
big four-engine bomber, for instance, 
there are some 400 different items 
handled by subcontractors on the one 
airplane. There are still many indus- 
trial establishments holding no defense 
orders. 


The bomber program is, of course, a 
long step forward. This program con- 
templates both four-engine type and 
two-engine types. The automobile com- 
panies will be the major suppliers of 
components for delivery to the four 
assembly plants. These factories are 
now under construction at Omaha, 
Nebraska; Kansas City, Kansas; Tulsa, 
Oklahoma; and Fort Worth, Texas. 

Even while seeking maximum speed 
of production, however, utmost flexi- 
bility is maintained to insure our obtain- 
ing the latest possible designs. If one 
of the Axis powers should bring out a 
plane with revolutionary new features 
which would also improve our own 
product, the changes could be incor- 
porated in our models. Procurement of 
an airplane is set up on a basis that 
would enable us to make certain modi- 
fications, we will say, on the one hun- 
dredth item. We will buy several 
hundred more, then make further im- 
provements if desired. Thus, the last 
airplane delivered might be quite dif- 
ferent from the way the original prod- 
uct was designed. 


Materials and Labor 


Some delays are natural and inevi- 
table in a program of this magnitude. 
There was some over-optimism with 
regard to supplies of aluminum in the 
early stages of the program, but the 
situation is straightening itself out now, 

There have been no delays incident 
to shortage of trained workers in the 
industry, and up to now strikes have 
not had any serious effect on production 
of aircraft for the Air Corps. The cost 
of aircraft, however, has gone up ap- 
proximately 20 per cent within the past 
year. This has been due to increase in 
both material and labor costs. 


Visibility Unlimited 


As for the future of our air power, 
on the basis of the facts here presented, 
we can confidently report: “visibility 
unlimited.” 

In keeping with the growing stature 
of the Air Corps, the General Head- 
quarters Air Force, which is the 
organization charged with the air com- 
bat operations in the defense of this 
country, has now become four air 
forces. For training and administra- 

(Turn to page 176) 
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30,000 Pilots 
100,000 Mechanics a Year 


N April the War 

Department an- 
nounced that the 
rate of training in 
the Air Corps 
would be stepped 
up from 12,000 to 
30,000 pilots a 
year. The number 
of mechanics will 
be increased from 
45,000 to 100,000, 
with corresponding increases for navi- 
gators, bombardiers, observers, gunners 
and others. 

By the end of June,: 1941, the Air 
Corps will have approximately 10,000 
officers, an increase of about 300 per- 
cent over a year ago when there were 
only 3,222 officers. In the same period 
the enlisted personnel of the Air Corps 
will have increased from 45,914 to 
approximately 140,000 plus 12,000 Fly- 
ing Cadets. 

Under the original schedule the 
12,000-a-year rate will be reached on 
November 1 of this year, when the 
class of 2,091 cadets who began their 
30 weeks of instruction in March will 
graduate. To achieve this rate the Air 
Corps was utilizing 28 civilian contract 
flying schools giving ten weeks of pri- 
mary training. Twenty more civil pri- 
mary flying schools are now being 
added, bringing the total to 48. 

The Air Corps will more than double 
the number of flying schools under its 
own operation, with the following in- 
creases: basic training schools, from 7 
te 15; advanced single-engine training, 
from 3 to 7 schools; advanced two- 
engine training, from 8 to 14 schools; 
flexible gunnery schools, from 2 to 3. 

Some idea of the magnitude of the 
training job invoked by the expanded 
program can be gained from the Air 
Corps’ estimates of the maximum num- 
ber of students in the various cate- 
gories who will be undergoing training 
at one time. 

In the civil elementary schools there 
will be 9,730; in basic schools, 6,515; 
advanced, single-engine, 2,178; ad- 
vanced, two-engine, 3,872; bombardiers, 


plus a lot more bombardiers, gunners and 


navigators will be trained by our Air Corps. 


By Brig.-General Davenport Johnson 
Assistant Chief of the Air Corps and 
Chief of Training and Operations, U. S. Army Air Corps 


1,610; navigators, 2,110; gunners, 2,800. 

The time required for completion of 
the Flying Cadet course will remain 30 
weeks: ten weeks at a civil elementary 
school, ten weeks at an Army basic 
training school and ten weeks at one 
of the advanced flying schools. 

In addition to these pilots, the Air 
Corps needs from 800 to 1,000 men 
annually to commission as_ technical 
specialists in connection with engi- 
neering supply and procurement. They 


are for the most part reserve officers 
and training corps graduates who have 
majored in aeronautical engineering 
and business administration. They are 
on a non-flying status. 

Then there are a great many more 
non-pilot flying officers who are spe- 
cially trained as bombardiers, naviga- 
tors, A.C. engineers, communications 
specialists, observers, armament special- 
ists, meteorologists and photographic 
specialists. Requirements and length of 


Official photographs, U. 3S. Army Ate Corps. 


Mechanics work night and day to keep planes rolling. 
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training vary for these subjects but a 
considerable portion of the students 
elected are from Flying Cadets who, 
ugh no fault of their own, lack the 
extraordinary inherent flying ability 
required for graduation 
Army’s stringent flight courses. 

The layman is prone to think of air 
power in terms of so many airplanes, 
so many pilots and ground personnel. 
But numbers alone mean nothing. 

To be effective, pilots must be not only 
fully trained, but prepared in propor- 
tionate numbers for particular missions. 
Pilots of multi-engined long-range 
bombers must possess the accumulated 
experience of thousands of hours in 
the air plus special characteristics 
making for sound judgment and care- 
ful maneuvering of their expensive 
and destructive cargoes. These pilots 
do not participate directly in gunnery 
and bombing, for example. Crew mem- 
bers trained in those specialties man 
the cannon, machine guns and bomb 
sights. 

Not so with the fighter or dive- 
bomber pilot. He is selected for his 
slight build, his rapid-fire coordination 
and his youthful dash. He’s pilot, navi- 
gator, flight engineer, gunner, bom- 
bardier and radioman all wrapped up 
in one flying suit. Between these ex- 
tremes are several other kinds of pilots, 
each necessarily possessing a special 
combination of skills in the exact pro- 
portions which will insure the proper 
performance of the aircraft and equip- 
ment to which he is assigned. 


Mechanics and Enlisted Technicians 


To keep pace with this rapid aug- 
mentation of the ranks of pilots and 
specialists, a far greater increase in 
the number of mechanics and other en- 
listed technicians is necessary. There 
are now three schools for technicians: 
at Chanute, Scott and Lowry Fields. 
Two more are planned, one at Biloxi, 
Miss., and the other at Wichita Falls, 
Texas. The Air Corps also has 15 
civil schools training enlisted techni- 
cians under contract. 

At the end of June a year ago there 
were approximately 4,000 enlisted men 
undergoing training in Air Corps or 
civil schools. Now, eleven months later, 
there are well over 20,000 men under 
instruction and the volume is increas- 
ing month by month. 

The regular courses include those for 
airplane mechanics, aircraft armorers, 
aircraft machinists, aircraft metalwork- 
ers, aircraft welders, parachute riggers, 
Link Trainer instructors, photography, 
radio operators, radio mechanics, tele- 
type maintenance, weather observers, 
and supply and technical clerks. 

Advanced courses include bombsight 
maintenance, carburetor, electrical, in- 
strument and propeller specialists, ad- 
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Pilot training is being carried on in many parts of the country. 


vanced photography and weather fore- 
casters. 

And in addition to this, some 3,000 
enlisted men are being trained as ad- 
ministrative clerks at commercial busi- 
ness schools selected by local com- 
manding officers, the training period 
running from 13 to 16 weeks. 

In connection with the training of 
enlisted technicians a recent order 
makes it possible for men who have 
completed the eighth grade to be en- 
listed provided they obtain a satisfac- 
tory rating in a special aptitude test 
and are otherwise qualified. Formerly, 
a high school education or a journey- 
man’s rating in a trade was required. 


The training program described has 
been carefully coordinated with the 
anticipated airplane deliveries. No seri- 
ous problem is expected to develop in 
connection with the acquisition of suffi- 
cient training planes to carry through 
the augmented program. 

Air power without qualified man- 
power is an unknown quantity. But 
air power plus trained manpower is a 
measurable factor of national security. 
We will soon be turning out Air Corps 
pilots at the rate of 30,000 a year. If 
the demand should be made for still 
more pilots, we will meet that challenge 
too, without relaxing the present high 
standards of training. 








Pilots and Mechanics for 


HE major problem which confronts 

naval aviation is the coordination 
of four principal elements which enter 
into the program of aviation expansion ; 
namely, (1) the procurement of air- 
planes, engines and accessories, (2) the 
personnel training program, (3) the 
development of naval aviation shore 
facilities, and (4) the commissioning 
of new ships having complements of 
aircraft. 

The objective has been to make the 
consummation of these elements meet 
in a common point, and continuous 
effort is directed to this end. Thus, 
each of these elements must be geared 
to the others in this four-fold program. 

We feel that the training program, 
and all of its related features, should 
be accorded high priority insofar as 
expansion of naval aviation is con- 
cerned. 

In the training of its pilots the Navy 
is considerably ahead of the schedule 
which was planned last year. By the 
end of June we will have 500 more 


By Rear Admiral J. H. Towers, U.S.N. 


Chief of the Bureau of Aeronautics 


pilots in training than we had originally 
anticipated. On January 1, 1940, we 
had 2,924 pilots. On January 1 of this 
year, the number of pilots on active 
duty had been increased to 3,629. By 
January 1, 1942, the number of pilots 
will have been increased to approxi- 
mately 6,000. This last figure includes 
reserves who have been called to active 
duty. At that time there will be ap- 
proximately 5,000 pilots in training. 

We now have three large training 
stations for pilots, located at Pensacola 
and Jacksonville, Florida, and Corpus 
Christi, Texas. In addition, there is a 
naval air station at Miami, Florida, 
devoted to specialized training in air- 
craft carrier types of planes. 

Pilot training has begun at the 16 
naval reserve bases scattered through- 
out the country. Each of these has a 


capacity of about 100 pilots per month 
for the elimination training. Those suc- 
cessful are passed through to one of 
the three naval air stations mentioned. 
Plans are being discussed concerning 
the building of four additional naval 
reserve bases, and these 20 elimination 
training bases would be capable of ac- 
cepting 2,000 candidates for pilot train- 
ing per month, which is a grand total 
of 24,000 per year. 

At Pensacola we are now accepting 
300 new candidates per month. At Jack- 
sonville, where training has been re- 
cently started, the number of flying 
cadets accepted in June will be 175, but 
beginning in July the number of new 
cadets will be 200 each month. 

Corpus Christi began its pilot train- 
ing in April, and the number of cadets 
has been increased each month. Fifty 
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students were accepted in March and 
this number will be increased until by 
July, 1941, the total will reach 300 per 
month. 

Of the 707 pilots who finished their 
training at Pensacola in 1940, 119 were 
regular officers of the Navy, 514 were 
flying cadets who had come in through 
the Naval Reserve, and 74 were enlisted 
men of the Navy. 

The number of enlisted men who are 
now Navy pilots is approximately 20 
percent of the total regular Navy pilot 
strength. Because of the need of the 
Navy for additional pilots, it is obvious 
that opportunities for enlisted- men to 
qualify are relatively greater. 

In the calendar year 1940 we had 
2,460 applications for training as flying 
cadets. Thus far we have had no real 
difficulties in getting applications, but 
a tremendous effort has been made and 
must continue to be exerted. In some 
areas of the country we have had dif- 
ficulty in filling our quotas, but in other 
areas we have been flooded with ap- 
plications. The number of applications 
received, however, is a reflection of the 
patriotism which inspires them. When 
young men realize that the country is 
facing an emergency they are quick to 
seek opportunities to share in the 
national defense. I well remember the 
situation during the World War when 
the Navy was absolutely swamped with 
applications from men who wanted to 


the Navy 


enter naval aviation. Many of the ap- 
plicants are rejected because they do 
not have the educational, the physical 
or mental qualifications that are being 
sought. Of those accepted for the elimi- 
nation training at the naval reserve 
bases, approximately 80 percent are 
able to finish the ten-hour training 
course and are passed on to one of the 
three large naval training centers. In 
the past, about 70 percent of those enter- 
ing Pensacola were able to complete the 
training. These days a fair proportion 
ol those who are not qualified for flight 
Positions are given an opportunity to 
accept other ground assignments in the 
Naval Aeronautic Organization. These 
men have valuable educational or ex- 
perience backgrounds which qualifies 
them for commissions. 

_ Originally the naval aviation train- 
ing was of thirteen months’ duration. 
We have now reduced the time to seven 
months. Upon successful completion of 
this course the flying cadet is commis- 
sioned as an ensign in the Naval 
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Reserve and is ordered to duty with 
one of the Navy’s aviation activities. © 

Based on an earlier 10,000-plane pro- 
gram, 15,000 pilots would have been 
needed. For the current 15,000-plane 
objective we will need about 17,000 
pilots. 

One of the problems at the present 
time is to find qualified instructors for 
pilot training. We have called in a 
number of reserve officers for this pur- 
pose, and we intend to call more when 
the emergency warrants. We expect to 
operate our pilot training program on 
a six-day-a-week, dawn-to-dusk basis. 
If, we do not find sufficient reserve 
officers who can aid us with the train- 
ing program, we may call on civilian 
instructors who have passed through 
the advanced instruction courses given 
by the Civil Aeronautics Administra- 
tion. 

Mechanics’ Training 


Although there is more publicity 
attached to the pilot training program 
than to the problem of obtaining en- 
listed men in numbers sufficient to 
repair and maintain our naval air- 
planes, the Bureau of Aeronautics is 
convinced that mechanics’ training is 
of comparable importance. Lessons 
learned in tke last war, and from 
foreign countries involved in this war, 
teach us that any air force has a great 
asset if it has a sufficient staff of well- 
trained mechanics who can service an 
airplane and get it back into the air 
promptly. Mechanics of the Royal Air 
Force played a significant role in keep- 
ing Britain’s airplanes in the air during 
the battle of Dunkirk last year and are 
doing so in the daily air battles that 
are now going on. 

Under the Bureau of Navigation, 
which is in charge of training in the 
Navy, four Navy aviation mechanics 
schools have been established at the 
following points: Jacksonville, Florida; 
Norfolk, Virginia; Pensacola, Florida; 
and San Diego, California. This month 
two additional schools are being opened, 
one at Alameda, California, and the 
other at Seattle, Washington. The 
school at Jacksonville is the largest, 
having a capacity of 3,000 students. 

Four types of training are given at 
these schools: Aviation metalsmith, 
aviation machinist mate, aviation ord- 
nanceman, and aviation radioman. Each 
of these courses continues for four 
months. The course for aviation metal- 
smith covers the properties of metals, 
heat-treating, cutting, forging and air- 
craft welding and brazing. The course 
also covers electroplating and certain 
basic geometry. 

In the aviation machinist mate course, 
basic instruction in the practice and 
use of all power tools necessary to the 
work of aviation machinists is given. 
Mechanics in this course learn the oper- 





ation, care and repair of all types of 
aircraft engines used by the Navy. 
This is a thorough and concentrated 
course, and when enlisted men complete 
it they are qualified for engine work. 

The aviation ordnanceman first 
specializes in the assembly, disassembly, 
installation and care of all types of 
guns and machine guns used in naval 
aircraft. He must also know how to 
use gun cameras, the use and precau- 
tions in handling explosives, and he 
must understand the housing and re- 
lease of torpedoes and bombs. 

The aviation radioman course pro- 
vides instruction in general aircraft 
radio training. This is very much of a 
specialized field these days, and radio 
men taking this course are given inten- 
sive training. The instruction covers 
machine gun operation as well. 

Candidates for these four courses 
have all completed eight weeks at the 
recruit school where they are sent im- 
mediately after they enlist in the Navy. 
During this course they are given in- 
telligence tests, and applicants for the 
additional aviation training must do 
well in these tests. 

In former years it was not possible 
for an enlisted man to be sure that he 
would be assigned to duty in naval 
aviation. At present young men may 
enlist in the Naval Reserve for a four- 
year period, with assurance that if they 
pass the tests at the recruit school they 
will be accepted for naval aviation as- 
signment. When they complete the four 
months’ aviation training course they 
are promoted to third-class petty officers 
and as soon as qualified at sea they 
receive pay at the rate of $60 per month. 
The next step in line-of promotion is 
to petty officer, second class, in the par- 
ticular field of work in which they have 
been trained. This gives a base pay of 
$72 per month. In the aviation branch 
of first-class petty officer the pay is $84 
per month. Chief petty officers receive 
a base pay of $99 per month. There is 
also an opportunity for certain of these 
men to secure pilot training. As men- 
tioned above, approximately 20 percent 
of all naval aviators are enlisted men. 
It should be borne in mind that an en- 
listed man ordered to duty involving 
actual flying in aircraft receives an ad- 
ditional 50 percent of his base pay. 


Aviation work for civilians 


It is not generally known that a large 
number of civilian mechanics are em- 
ployed within the Naval Aeronautic 
Organization. They are hired for work 
at stations where naval airplanes are 
overhauled, such as Norfolk, Jackson- 
ville, Pensacola, San Diego and other 
points. Civilians secure their positions 
through the U.S. Civil Service Commis- 
sion. Details concerning qualifications 
can be obtained from the U.S. Civil 

(Turn to page 160) 





















































N spite of puerile prattle of the unin- 

formed, we have made progress 
beyond expectation in expanding pro- 
ductive capacity in the aviation in- 
dustry. It is true that all of the pieces 
of the stupendous jigsaw puzzle have 
not been found, much less fitted into 
their proper places, but the spring of 
1941 finds us well along the way and 
ahead of schedule. (See “The Truth 
about the Defense Program,” by T. P. 
Wright, AviaATION, January 1941.) 
And the job is being done in the only 
possible way,—with the established 
aviation industry as the center from 
which all expansion must necessarily 
evolve. The military airplane delivery 
score for the year is: January, 1036; 
February, 972; March, 1216; and April, 
1427. Total floor space as of March 1 
was 31,383,967 sq. ft., total employees, 
226,172. 

The soothsayers and the miracle men 
have departed from our midst and have 
let us get down to work. The automo- 
tive industry has focused the spotlight 
of mass production technique upon the 
aircraft manufacturing job and has ap- 
praised it accurately as a job very dif- 
ferent from its own. And it has rolled 
up its sleeves and gone to work to learn 
the new job from the bottom. 

Anybody who thinks you can turn 
out airplanes just like automobiles 
hasn’t seen an airplane. Consider the 
extreme case of a heavy bomber with 
nearly half a million rivets, or, if you 
think that is exceptional, take a medium 
bomber with its 30,000 parts (includ- 
ing rivets, nuts and bolts) which 
eventually find their way into 650 minor 
sub-assemblies, which become 32 major 
sub-assemblies which are put together 
to make the plane, all at a cost of some 
30,000 man-hours of labor. Each of the 
two engines in this ship must have 
50,000 separate inspections. Each of 
more than 50 instruments is a master- 
piece of precision workmanship which 
would put the watchmaker’s art to 
shame. 

If you have columnist-inspired night- 
mares featuring fat, overfed aircraft 
manufacturers, rolling in wealth shaken 
out of the banks of taxpayers’ babies, 
take a look at these facts. Out of a 
representative group consisting of 
almost all of the defense manufacturers 
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WHAT NEXT 


IN AIRCRAFT EXPANSION? 


An Appraisal of Progress and a Glimpse into the Future 


By Leslie E. Neville, Editor, Aviation 


for the period 1934-1940 inclusive, as 
a sum of $63,250,000, or 79 percent of 
total profits went for development. This 
group also spent $76,800,000 (97 per- 
cent of total profit) for plant expansion 
and equipment. These two expenditures 
add up to $140,050,000, or 76 percent 
more than total profits. More than 
$52,000,000 has been spent on new 
plants and equipment since the outbreak 
of the war in Europe, and that is just 
the beginning. Yet it is estimated that 
only $11,000,000 worth of that so far 
constructed will be needed after the 
emergency. 

It would be dangerous for even the 
most astute financial crystal gazer to 
predict profits for aircraft manu- 
facturers, and most of them have long 
since abandoned all thought of trying 
to foresee the figures. But no matter 
how you look at it, you can see from 
almost any angle that, as far as the air- 
craft industry is concerned, the govern- 
ment has been eminently successful in 
keeping profits out of war. The overall 






















picture at the moment looks something 
like this. On the credit side, the Vin- 
son-Trammel profit limitation legislation 
which singled out and hamstrung ship- 
building and aircraft manufacturing has 
been lifted, leaving the industry on the 
same basis as other defense industries 
as far as U. S. government business is 
concerned. Other things being equal, 
this should tend to improve the profit 
situation a little. But other things 
aren’t equal and such factors as unwar- 
ranted expansion, accelerated delivery, 
and rising costs not covered in contract 
escalator clauses, conspire to place the 
manufacturer in an indeterminate posi- 
tion. On top of this, the Lease-Lend 
legislation throws almost all export 
business over into the category of U. S. 
government business and the excess 
profits tax robs the manufacturer of 
what once was his best source of rea- 
sonable profit,—the export market. So 
the plane maker’s future is not likely 
to be a very happy one. 

Now if you have any ideas about what 





THE KNUDSEN PLAN FOR BOMBER PROCUREMENT 
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Expansion of the basic “Knudsen Plan” for bomber production (above) and the capacity 
of the parent companies and other aircraft plants will provide additional capacity for 


long-range bombers. 


In order to obtain this new capacity increment, Ford will build 


complete four-engined bombers as well as parts: Douglas, Lockheed. and Boeing will 
increase capacity for these ships at their home plants, and new capacity is planned for 


Boeing at its Stearman Division at Wichita, Kansas. 
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should be done after the war with the 
$41,000,000 worth of strictly emergency 
expansion thus far built, and many 
times that much as yet unbuilt, please 
let us know. Aircraft manufacturers fall 
into two groups on this question. Group 
(1) is devoting every moment of 
thought and effort to the tremendous 
forced-draft expansion to prevent its 
becoming explosion. These fellows shy 
off the subject, some believing in a 
subconscious sort of way that they 
won't be alive to worry about it and it 
is a problem for the next generation of 
executives. Group (2) is indulging in 
flights of fancy about huge commercial 
demand for airplanes in a world full of 
airplanes and devoid of wealth after the 
war. It is extremely difficult for any 
man to grasp quickly the true propor- 
tions of this stupendous defense pro- 
gram. And it is easy to forget that if 
you increase anticipated demand for 
transport aircraft ten times, you still 
come out with a need only one-tenth the 
size of the present program. 

Fortunately, however, there is a ray 
of hope and most of the plane makers 
have seen it and have seized upon it. 
It is research and more research. Manu- 
facturers are building wind tunnels and 
laboratory facilities and swelling engi- 
neering staffs to work on projects far 
beyond immediate wartime needs, and 
the few who are not, should get busy 
and do likewise. For, out of the labora- 
tory will come the aeronautical develop- 
ment or combination of developments 
that will be essential to the peacetime 
reconstruction of an impoverished and 
war-torn world. But scientific research 
is not enough. Studies must be made to 
find new non-aeronautical products to 
make in the over-expanded factories 
after the war. 

But let’s get back to 1941 and take a 
look at the prograi.is which are grow- 
ing every day and which are still grow- 
ing as this is written. In spite of the 
3-fold increase realistically expected 
this year over last, which means an 
18,000 plane objective for 1941, this is 
only the beginning. Although Congress 
has appropriated funds for 18,000 
planes, the industry is expected to pro- 
duce 44,000 by the middle of 1942 and 
80,000 by the middle of 1943. The 
present program calls for 16,500 for the 
Army; 8,500 for the Navy; 16,000 for 
British and Canada; and 3,600 bombers 
via the Knudsen Plan,—all sometime 
in 1942. While these are being 
built there is a concurrent capacity 
expansion and new programs are being 
developed to keep this capacity busy 
during the year following or to the 
end of 1943. These plans call for a 
capacity expansion from a rate of 2,500 
planes per month, which should be 
reached by the end of 1942, to a rate 
of 3,600 per month by the end of 1943. 
But the latter figures will include a 
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Recent increases in the proportion of long-range bombers in the aircraft production pro- 
gram have little effect on the numerical totals. They will have a more considerable effect 
on quantities of engines, propellers, and aluminum required since a long-range bomber 
uses double quantities of all of these. The above chart shows the overall proportions of 
the present program which calls for a capacity of 3600 planes and 9000 engines and 
propellers per month by the end of 1943. The dots show that actual performance through 
April has been very close to predictions and that we are ahead of schedule. 


much higher percentage of combat 
planes over present production which 
is about 50 per cent. (See Figure 1). 
Whether or not “these overall figures 
will be changed by the President’s 
recent demand for 500 bombers per 
month will not affect the.totals appre- 
ciably but will cause some rearrange- 
ment of the proportions of various 
types of aircraft details of which must 
be considered - confidential now. This 
will of course increase the ratio of en- 
gines and propellers to airplanes be- 
cause of the increased percentages of 
two and four-engined types and the de- 
creasing percentage of single-engined 
trainers which has been running at 
about 50 .percent of total military 
production. It will also materially in- 


crease the tonnage of light alloys re- 
quired (see the article Aluminum & 
Magnesium on page 70). The expected 
increase in ratio of engines and pro- 
pellers to airplanes is from 2.2 to 2.57, 
which means approximately 220,000 
engines and propellers for the 80,000 
airplanes and a capacity objective of 
9,000 engines and propellers per month 
by the end of 1943. And this, in 
turn, means a further increase of about 
25 percent in capacity for these indus- 
tries beyond all current expansion now 


‘underway. Rumor has it that another 


division of Genefal Motors will be 

called upon to build high powered 

radial aircooled engines under license 

as Buick is about to do. The parent air- 
(Turn to page 172) 












































































Narrow doors on the side of the fuselage are used to serv- 
ice the four 7.3 mm. machine gun magazines in the nose. 
Guns are operated by air pressure from containers in the 
nose. Large opening is for camera. 
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An American engineer looks at a German Messerschmitt 


By Ernest Bruce Chie? Engineer, Vultee Aircraft, Inc. 


N Apr. 1, a Messerschmitt 110 
fighter plane arrived in Los An- 
geles harbor aboard the freighter ““Mon- 
“tanan,” consigned to the Vultee air- 
craft factory from the British Air 
Ministry. Vultee engineers, and others 
as well, have now had an opportunity 
of making a preliminary examination of 
this interesting plane. This report is 
based on a more or less casual inspec- 
tion of the plane as received at our 
plant. In attempting to present an ex- 
amination of this famous fighter plane 
it is important to call the reader’s atten- 
tion to the fact that this type is actu- 
ally now obsolescent, having first been 
flown in 1937, so that it does not neces- 
sarily represent the very latest practice 
in German design and construction. 
An engineer’s first impression of the 


Messerschmitt is that it is a thoroughly 
workmanlike machine, and this is borne 
out by close inspection. A surprising 
thing is how a crew of three men have 
been fitted into such a small airplane. 
In size and general arrangement the 
110 compares closely with the Lock- 
heed P-38. Span and weight are a 
little greater, as is the horsepower, while 
performance is somewhat lower. The 
Messerschmitt of this model is thought 
to have a top speed of about 365 m.p.h., 
which would be about 40 m.p.h. slower 
than the export version of the P-38. 
The crew of three men in the 110 are 
accommodated in tandem arrangement 
in a relatively narrow, but deep fuselage. 
The pilot is forward, of course, and has 
unusually good vision for a twin-en- 
gined plane. The rear gunner has a 


single pedestal-mounted machine gun, 
one of the plane’s few obvious weak 
spots; while the radio operator is lo- 
cated in the center where he can also 
service the two belly-mounted cannon. 

Perhaps it will help if we first dis- 
pose of the armor and armament ques- 
tion before considering the detailed de- 
sign and construction of the plane. While 
the two fuel tanks and the oil tanks 
are of self-sealing construction, it came 
as something of a surprise to find that 
the 110 is not armored anywhere. What 
the plane lacks in armor, however, it 
makes up in forward armament. There 
are four 7.3 mm. (approximately .30 
caliber) machine guns mounted in the 
upper nose of the fuselage in fixed po- 
sition. We would guess that these four 
guns, firing along the line of flight, 
might just about match the effectiveness 
of the British Spitfire eight-gun instal- 
lation since the latter arrangement re- 
sults in a fire dispersion which somewhat 
reduces effective range. But the real 
fire power of this plane lies in the two 
aircraft cannon, of 20 mm., mounted in 
the belly where the shock of firing 
can be transmitted directly to the heavi- 
est part of the structure. Long steel 
blast tubes run forward a distance of 
about 5 ft. (from the gun muzzles) to 
the nose cowl opening. These two 
cannon, firing together, have proved 
most effective against targets both in 
the air and on the ground. In Poland 


General view of the Messerschmitt Me 110 
showing the easily detachable nose cowl 
for quick access to the guns. 















— a oe oe oe a hc Ca 





these planes are said to have disabled 
railroad engines with fire from their 
cannon. And their effectiveness in 
aerial combat over England is indi- 
cated by the fact that the British are 
now mounting cannon on their fighters. 
It is not hard to picture the effect from 
a burst of fire at close range from all 
six forward guns of the 110, four ma- 
chine guns and two cannon. But this 
forward power is gained by sacrificing 
rear protection, both in armor and arma- 
ment. The single gun provided at the 
rear would be a poor match for any 
fighter which got in position for a 
burst. This rear gun is not well located 
or mounted, so that it covers a limited 
field of fire and seems to have been an 
afterthought. With the Messerschmitt’s 
rear thus left so highly vulnerable it 
myst be concluded that the designers 
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of this machine relied on superior speed 
for protection. Against the British 
Spitfire this has doubtless proved to be 
a serious miscalculation. 

Since no twin-engine plane is likely 
to stand up to a first-class single-engine 
pursuit in a dog fight, the Me 110 must 
be regarded as a hit and run weapon. 
It possesses deadly power for a single 
forward burst, but if that does not 
destroy the opponent it must then run 
for its life. Since the Me 110 is also 
used as an attack bomber it is fitted 
with external bomb racks under the 
fuselage and wings and particularly on 
short-range missions could carry an ef- 
fective load of bombs. 

Aerodynamically the Me 110 leaves 
little to be desired. Fuselage and 
nacelles are of highly efficient form. A 
remarkable feature is the manner in 






One of the Me 110’s weak points 
is the single rear machine gun 
with its ineffective mounting. 


The engine is supported 
on standard forged mag- 
nesium arms, with large 
rubber bushings at the 
support points. This mount 
gives easy access to the 





The Daimler-Benz, 1150 h.p. engine is fur- 
nished with a simple spur gear giving 
right hand propeller rotation, as in this 
country. Propeller shaft is hollow which 
would permit cannon fire. Dual ignition 
is supplied by Bosch magneto shown at 
lower right. Cylinder blocks are attached 
to crank-case by internal attachments, 
probably a single large nut on threaded 
cylinder sleeve of each cylinder. 
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accessories on the engine 
and is easily removable 
for repair work. 








Comparative Figures 
Me 110 
(Export (Convoy 
version of P-38) “ Destroyer” 


(Interceptor and light 
pursuit type.) Attack Bomber.) 


Length 37 ft. 10 in. 35 ft. 
pan 52 ft. 55 ft. 
Gross 13,080 Ib. 14,800 Ib. 
weight 
Wing area 327 sq.ft 414 sq.ft. 
Wing 40 Ib./sq.ft. 35.7 
loading 
Power 2,100 hp. 2,300 hp. 
(2 Allisons) 2 Daimler- 
enz) 
Power 6.2 |b./hp. 6.4 |b./hp. 
loading 
Speed 404 m.p.h. 365 m.p.h. 
Range 600 mi. 1,000 mi. + 
Service 30,000 ft. + 30,000 ft. + 
ceiling 
Crew One Three 


Armament 1 cannon 2 cannon 
4 machine guns .5 machine guns 


(An additional cannon is reported 
being fitted) 





which size has been kept down without 
cramping accommodations or restricting 
accessibility. The twin-rudder tail is 
conventional. Exterior finish is ex- 
tremely smooth all over, with flush riv- 
eting throughout. No projections are 
permitted to spoil the smooth surface 
of the machine and it is doubtless of a 
high order of efficiency. Both slots and 
flaps are provided, the flaps being of full 
trailing edge type, extending between 
fuselage and ailerons. Wings have a 
span of 55 ft., an area of 414 sq.ft., 
and aspect ratio of 7.3 toone. The taper 
ratio is not more than two to one. 
The wing tips are blunt and almost 
straight, but appear to be efficient, espe- 
cially from the standpoint of stall con- 
trol: 

Completely disrupting the story about 


(Turn to page 142) 
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Curtiss Punch Press Department's orderly and efficient layout. 


APPLYING MACHINES TO 
Quantity Production 


By P. N. Jansen, * Factory Manager, Curtiss Aeroplane Division, Curtiss-Wright Corporation 


ID you ever try to make one bolt 
with an automatic screw machine? 
We haven’t either, and few people 
would doubt that such a procedure 
would be unwise if you had only one 
bolt to make. But if you have 10,000 
bolts to make, an automatic screw ma- 
chine would be just the thing. Apply- 
ing a similar philosophy to building an 
airplane, one or even ten might be 
“hand made” when compared to the 
way a thousand would be turned out. 
But the problem of airplane production 
is a little more difficult to solve than 
are products that are more adaptable to 
the American idea of mass production. 
There are many reasons why a dif- 
ferent interpretation of “mass produc- 
tion” must be applied to military air- 
craft. Important among these are the 
changes and improvements in design 
which this industry must make to keep 
in advance of improvements made by 
foreign countries. Another reason is 
that we do not have any one model 
which we can consider satisfactorily 
ahead of all others to depend on setting 
up a system of mass production to 
produce it. 


*In gathering this material Mr. Jansen collaborated 
with G pervisor and 


leorge Baum, Production Control Su 
William Dechend, Chief Tool Designer. 


46 


Many people realize how foolish it 
would be to undertake our aircraft pro- 
gram with the idea of building every 
ship completely by hand. But few stop 
to consider that it is almost equally 
foolish for the industry to undertake 
airplane construction solely by ma- 


chines, because any program within the 
range of reality would still be of such a 
small quantity that an “automatic ma- 
chine” could not be used. 

The balance between these two 
methods resolves itself into a “best way” 
which is formulated through a careful 


Fig. 1. Comparison of two methods of making an engine cowl (see Fig. 2.) 


ECONOMICAL NUMBER OF PARTS INVOLVING 
TWO PROCESSES AT EQUAL UNIT COST 
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evaluation of all the factors entering 
into production. Some of these factors 
are: power cost to operating any num- 
ber of pieces of equipment; tool cost; 
labor cost; remaining labor costs be- 
cause of incomplete operations ; quantity 
to run at one time; set-up time, and 
material waste. When these factors are 
considered for various quantities of air- 
planes, there is, for most of the parts, a 
definite point in which the quantity to 
be made justifies the use of more auto- 
matic equipment. (See charts, Figures 
(3.5.4. 

Some parts by their physical nature 
are impossible to build by any other than 
manual methods. Others adapt them- 
selves to using machine methods for a 
large quantity, and the accompanying 
charts are aimed at representing a few 
typical units showing at what point a 
new production system could be eco- 
nomically possible. When a _ similar 
study was made of the majority parts 
of a pursuit airplane the results indi- 
cated that a quantity of from 300 to 400 
airplanes of exactly the same design 
should be ordered at one time to warrant 
the efficient use of quantity production 
methods. 

When first faced with the possibility 
of an increased production program 
back in 1938, the Curtiss Aeroplane Di- 
vision began looking for ways in which 
to obtain the maximum number of 
“best” ways. Having progressed from 
the old stick and wire days to all-metal 
construction there was a great deal more 
technical knowledge required in the 
selection of equipment. And it was with 
an eye towards building a large number 
of relatively similar parts that moved 
our production methods into a category 
which utilized more and more ma- 
chinery. This use of machinery did not 
replace workmen, but instead gave them 
a tool to work with which increased 
their productivity. As a result the 
quantity of parts turned out enabled 
Curtiss to reach the record of ten P-40 
pursuit planes a day without any great 
increase in personnel or factory space. 

Since the true meaning of the term 
Mass production has become somewhat 
obscured, it will be helpful before pro- 
ceeding further to stress the principles 
of mass production. The general belief 
is that mass production involves only 
the manufacture of a large number of 
identical parts, usually by means of spe- 
cial machine tools. Quantity alone does 
not make mass production. Therefore, 
it is necessary to distinguish between 
large quantity and mass production, as 
it is sometimes possible to apply basic 
Mass production technique to even a 
limited quantity. 

Before enlarging upon the subject 
Matter, it is necessary to observe basic 
Premises in regard to manufacturing 
(Turn to page 180) 
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Process No. | (Draw Die) 
L = Unit Cost — ——Lasor ano Burden $ 1B 
T = Toos ano Set-Up Cost $565.00 


Process No. 2 (Russer Forminc) 


L,= Unit Cost —- -— LaBor AND BURDEN $ 10.42 


T, = Toots ano Set-Up Cost $142.50 
N = ECONOMICAL NuMBER OF ParTs AT Equal 

Unit Cost — Lasar, Burden, Too.s 

and Set-Up. 
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(3) 585 4 1.30N = 


442,50 + 10.42 


142.50 + 10.42N (MULTIPLY BY N) 


(4) 585 = 142.50 — 9.03N (SusTRact 1.39) 
(5) 9.03 = 442.50 
(6) es 
9.03 
47) N = 49 Parts 


Fig. 2. Formula 
were computed. 
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Fig. 3. Point where improved equipment 
can be used in the drilling and counter- 
sinking rivet holes in stringers. 
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Fig. 5. Determining size of contracts for 
which it would be economical to get im- 
proved tools to use in machining landing 
gear cylinders. 





Fig. 6. The Baker Drill, for drilling out solid 
piston forgings, is also used for landing 
gear cylinders. 





Fig. 4. Machine that has been developed at the Curtiss plant for drilling and counter:” 
sinking rivet holes in stringers mentioned in Fig. 3. , a 
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Omer L. Woodson 
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Bell Aircraft Corp. 






















































Page es ers ia ii i 























SUCCESSFUL production line is 
built on the hours of planning and 
preparation that go into its efficient 
organization. Without having the cor- 
rect materials at the correct place at 
the correct time there is bound to be a 





The new Bell assembly plant has four assembly lines. 


Assembly Line Control 


With the Airacobra comes a new philosophy in airplane production 


delay, and a delay often means not 
only a loss of time and money at that 
point, but perhaps even a greater loss 
at some point further down the assem- 
bly line. In working out the produc- 
tion system for the Airacobra, the 
































primary idea held foremost in the minds 
of the production engineers was to 
keep a constant flow of parts to each 
point in the assembly line. Back of 
these points were built all of the vari- 
ous systems and subassembly lines 
originating when the raw material was 
delivered to the plant. 

Basically the final assembly line con- 
sists of 15 individual stations extend- 
ing in a line down the length of the 
plant. In setting up this line a careful 
study was made of the complete assem- 
bly of the Airacobra according to the 
time necessary for each succeeding 
step. Once this study was completed 
the assembly operations were grouped 
so that each of the 15 stations weft 
allotted assembly operations that could 
be accomplished in 8 hr. 

At each of the 15 stations is located 
a storage rack in which are stored 
the materials. To keep a running ret 
ord of the materials on hand so that at 


The beginning of the fuselage sub- 
assembly line in the main Bell plart. 
The two main beams are shown in 
the foreground moving down to where 
the skin is attached and then to the 
right feeding on to the assembly line. 
These beams mount the engine at one 
end and the propeller at the other, the 
tail being added later. 
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no time will there be a shortage, a sim- 
ple checking system on charts was de- 
vised. The operation of this was 
planned to consume a minimum of time 
and paper work. At each station is 
posted a material control chart on 
which are listed all parts necessary for 
assembly at that station. Made out to 
the right of this listing are squares 
according to the number of airplanes 
for which there are available parts. 
When material has been brought by 
the finished stock clerk he places the 
correct marking on the chart. The lead- 
man at the station then checks this 
and on finding it correct places his 
mark; then when the part has been 
assembled on the airplane, this is also 
noted. If the dispatcher at the station 
does not approve of the stock and has 
it either scrapped or sent back for re- 
working, he enters his mark so indicat- 
ing, thus erasing all of the other mark- 
ings. With this an accurate accounting 
is kept at all times of exactly how many 
parts for Airacobras have been stored 
at that station, with parts kept in sup- 
ply for ten ships ahead. If there are 
any parts lacking this can be quickly 
seen and new ones brought, and as 
these control charts are mounted in a 
very visible place it takes only a few 
minutes to check on the condition of 
the complete assembly line. However, 
with the subassembly feeding right into 
the main assembly there are no finished 
stores because the number of parts pro- 
duced are controlled from the begin- 
ning of the lines through the work 
order priority system. 


Planning Behind the Line 


_ However simply the assembly line 
is set up for operating, there still is 
the big factor of feeding the material 
to this line. The process of doing this 
has been, as in other companies, left 
in the hands of the production division. 
Their work begins as soon as the de- 
sign of the airplane has progressed to 
4 point where it seems feasible to pro- 
duce it, They consult with engineering 
during the design stages to make sure 
(Turn to page 148) 
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A cockpit cabin is made 
in its own sub-assembly 
line feeding from the right 
to the left then forward 
on to the main line. 


Wing construction starts at the left of this line, moves on down. the finished panels being 
stored at the right. From here they move across the plant to the assembly line where 
they are attached. 


Looking back along the assembly line. The fifteen stations can be seen extending to 
the back: each one having its own supply rack. Sub-assembly lines feed in from the left. 
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Bolt of Lightning 


The British have named the P-38 the “Lightning”. Both U. S. 


and England are counting heavily on this interceptor pursuit. 


The P-38 is the only twin-engine in- 
terceptor pursuit now in production. 
Its design, speed and fire-power 
have attracted great attention. 


By R. A. Von Hake, Vice President in Charge of Manufacturing, Lockheed Aircraft Corporation 


HE job of building the Lockheed 

P-38 Interceptor, which we believe 
to be one of the fastest airplanes in the 
world today, and which the British have 
named the “Lightning”, is hard, solid 
work—and requires a lot of figuring, 
ingenuity, training of men for special 
highly skilled tasks, and experimenta- 
tion, before we are able to do it on a 
mass production basis. Happily, we are 
now approaching that stage, and the 
“Lightning” is beginning to roll. 

The assembly line in the main Lock- 
heed factory, in Burbank, California, is 
820 feet long. From the mating,jig to 
the far-off, door, where the. P-38 pokes 
its nose for the first time outside, there 
will. be 30 separate stations holding as 
many separate airplanes in various 
stages of development. In another plant, 


sembly line for the British version of 
“the speedy fighter, and here also we 
plan to have 30 stations between mating 
jig and the completed airplane. 

It was in this latter plant that we 
built the first three airplanes to follow 
the prototype, or X P-38, which Captain 
Benjamin S. Kelsey of the U. S. Army 
Air Corps flew from Riverside, Cali- 
fornia, to Long Island, in 7 hours, 45 
minutes, 36 seconds, in February, 1939. 
And it was there that we encountered 
and solved the early problems, and there 
were many, which confronted the man- 


ufacturing depart- 
ments, following 
the engineering and 
wind tunnel ex- 
perimentation and 
research on this re- 
markable airplane. 

The P-38 is radi- 
cally different in 
many respects 
from any other air- 
plane of which we 
know, and certainly 
from any other airplane we have ever 
attempted at Lockheed. The extremely 
high performance for which we were 
striving made it of paramount im- 
portance to develop the airplane with 
the highest degree of compactness of 
which we were capable. The compact- 
ness in turn exacted precision develop- 
ment on a much higher order than we 
had experienced previously. 

The fact that the airplane is the first 
twin-engined interceptor pursuit built 
in the Americas naturally presented 
problems of installation identical to the 
21-passenger transport, complicated by 
the fact that the entire passenger list is 
a crew of one. The P-38, therefore, has 
the equivalent in instruments, controls, 
radio, etc., of a 2l-passenger transport, 
and has armament problems in addition. 

This compactness made precision of 
high order an absolute necessity, created 


R. A. Von Hake 


the need for highly skilled tooling as 
well as for an extensive breakdown of 
components and sections of the struc- 
ture in order that the work might be 
spread out, and large numbers of men 
employed with a minimum of inter- 
ference with each other. These various 
broken down components in turn had to 
be joined to each other in a ready 
fashion, which required additional tool- 
ing. 

In the development of this airplane 
(as is true with most of our develop- 
ments) there was a great deal of pre 
liminary structural research, and after 
and during the development there was 
highly developed shop and engineering 
liaison activity. The weight studies and 
weight control accomplished in this de- 
velopment were by far the best accom- 
plishment in our experience. Our engi- 
neers worked constantly with special 
personnel. 

On the tooling program, studies were 
nade of the jig time, meaning the num- 
bers of hours required in a jig for 
complete assembly. These studies formed 
the basis for the number of jigs of 
various descriptions that would be re 
quired for any given rate of production 
per day. In regard to the tooling, the 
interchangeability of major components 
was a highly important factor. We be 
lieve that in this development we have 
achieved the highest degree of perfection 
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ever attained in aircraft manufacture 
in this G6untry. The approach to our 
tooling program was largely responsible 
for this in that before any jigs were 
built, masters were constructed from 
which all jigs were fabricated and as- 
sembled. These masters have resulted 
in a high degree of standardization of 
the British and U. S. Army versions of 
the Interceptor. The thorough and ex- 
tensive tool design in conjunction with 
the extensive development of masters is 
conducive to rapid duplication of fabri- 
cation of tooling for additional factories 
in different locations, if required. 

The performance in top speed which 
we required necessitated flush riveting, 
a new technique which had been em- 
ployed in our operations to a very 
limited extent before the building of 
the Interceptor. A long period of co- 
operative effort between the design en- 
gineering group, the tool engineering 
group, and the equipment shops resulted 
in flush riveting of which we are very 
proud. Men, however, had to be trained 
in this new technique. 

After our experimentation with the 
tools, and the final determination of the 
methods and equipment, we established 
a school equipped to train classes of 75 
men, with two shifts. The men were 
selected from the various assembly de- 
partments to receive this training, which 
covered a period of several weeks per 
class. The men were then returned to 
their production departments to train 
other men on the job. 

There are now two types of flush 
riveting training—training off the job, 
and training on the job. The training 
before the man is placed on the actual 
production line is as extensive as pos- 
sible. The training program off the job 
is in special classes conducted by Lock- 








heed and local vocational and educa- 
tional groups. This training period de- 
pends on the adaptability of a man’s 
mechanical aptitude and usually ranges 
from one to three weeks. During this 
time he is taught assembly or framing, 
drilling, counter-sinking of various 
types, and, finally, the actual riveting. 
The standardization of flush riveting in 
our product allows all branches of edu- 
cation to specialize in this one type, the 
result of which allows the schools to 
give a greater output of students. 

Simulating conditions to those exist- 
ing in production is not entirely satis- 
factory, however, therefore final training 
on the job is conducted by the lead men 
under constant supervision. 

We now have more than 5,000 trained 
men working on P-38 production, a 
figure which represents a notable ad- 
vance over the few hand-picked men 
who were tailor-making the first YP-38 
one year ago. The experimental de- 
velopment of this airplane was conducted 
by this small but steadily growirg group 
at the plant away from the main factory 
because of the confidential nature of the 
project, and because of space problems 
which existed at that particular time, 
since which we have added more than 
1,000,000 ft. of working space. It was 
thought that a concentrated, specialized 
effort on the single problem of the In- 
terceptor development, away from pro- 
duction distractions, would be advan- 
tageous. 

The pressure of subsequent defense 
orders necessitated further expansion of 
that plant as well as of our main fac- 
tory, and it has now developed into a 
full-fledged assembly plant which we 
believe capable of producing as many 
Interceptors per day in line assembly 
as we can turn out in Plant 1. 





Building of P-38’s goes on day and night. Construction of this airplane is now a “first” 
on Lockheed’s program. 











Fabrication of parts for both the 
British and U. S. Army versions has 
been and will continue to be accom- 
plished at the main plant. There the 
increased volume of orders has neces- 
sitated a rearrangement of fabrication 
and assembly floor space, and the addi- 
tion of several million dollars worth of 
buildings and equipment has been made. 
The completion of these arrangements 
will result in a straight-line flow for 
sequence of operation from the raw ma- 
terial through the fabrication process, 
thence through processing and resist- 
ance treatment, to the assembly of vari- 
ous components, and on into and through 
the final assembly operations. 

The fabricated parts are delivered to 
the component assembly sections at the 
beginning of the 820-ft. line. The main 
center section spar is the first assembly 
in this line. This main beam progresses 
to the next station where it is assembled 
to ribs and various other details into a 
center wing section. This in turn, upon 
completion, progresses to a station 
where the forward booms and the 
fuselage are attached. Parallel with the 
main boom and center section assembly 
operations are the assembly operations 
of the forward booms and the fuselage, 
the assembly of these componerits ter- 
minating at the mating sections. 

The breakdown of assembly, as pro- 
vided by Engineering, allows us to in- 
stall the functional parts of the airplane 
in the early stages of assembly. As an 
example, the entire cooling system 
(Prestone), or Coolant cooling system, 
may be: installed in the aft booms, or 
outriggers, at the time they are assem- 
bled in their respective jigs and work 
stations. 

The forward gas tank installation is 
attached at the center section mating 
station, and this completes the unit that 
is commonly called the center section 
of an airplane. The part normally called 
the fuselage, which in the P-38 is merely 
the cockpit and armament nacelle, is 
built in two vertical halves, facilitating 
structural assembly as well as the in- 
stallation of functional parts such as 
controls, plumbing and electrical equip- 
ment. The fuselage halves are, in turn, 
mated in the same manner as the center 
section, preparatory to the installation 
of all equipment from the armament sec- 
tion to the instrument board, inclusive. 

The next assembly, which is peculiar 
to this type of airplane, is known as the 
body assembly, or body mating opera- 
tion. At this point, the mated center 
section and the completed fuselage are 
attached, and the assembly known as 
forward booms are coordinated and 
attached to the center section. 

The forward boom and center section 
together carry the landing gear and 
power plant installation. After removal 
(turn to page 158) 
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Martin production engineers have reduced assembly operations 
to the simplest possible terms. Subdivisions of the bomber, as 
shown on the opposite page, are fabricated in units and brought 
together for assembly. These three photographs of a leading edge 
of a wing are typical of work simplification. Nose ribs are clamped 
in a vertical jig. each against a steel tongue. Then stressed skin. 
which has been cut to absolute dimensions and stretched to shape 
in another department, is fitted over the ribs. Over the whole is 


lowered a steel drill pattern. The driller, shown in the center 
picture, needs only to drill through the drill guides. Drill holes of 
different sizes have circles of different colored paint around them, 
so the driller knows immediately what size drill to use. When 
holes are drilled, the jig is hoisted, the sheet is clamped tem- 
porarily to the ribs, and the whole unit is moved to the revolving 
jig shown at upper right. Here the riveters go to work. The 
convenient jig speeds up the work. 


SIMPLIFIED 
Production Processes 


‘Here is how the Glenn L. Martin Company has been 


preparing for the scarcity of highly-trained mechanics 


T was only a few months ago that 

Glenn L. Martin’s employment of- 
fice was demanding men of excellent 
backgrounds of vocational or practical 
training. Today, strange as it may 
seem, green men are walking into the 
Martin plant and taking up work on 
sub-assemblies that must be accurate to 
within a few thousandths of an inch. 
They are working with precision meth- 
ods and precision tools new to the air- 
craft industry. 

An interesting development, to be 
sure, but not so very remarkable. It 
had to come—either slowly in peacetime 
or suddenly under the stressful demands 
of wartime, whenever the demand for 
airplanes in large quantities should be 
made. The noteworthy aspect is that 
it came so soon after the American air- 
craft plants went on a war basis of 
production, with large orders suddenly 
dumped in their laps. How that came 
about—how the Martin Company came 
to develop its simplified processes—will 
be taken up presently. 

The immediate consideration is that 
the whole industry faces the necessity 
of using men of hardly more than me- 
chanical aptitudes. Each plant is scrap- 
ing the bottom of the barrel of highly- 
trained mechanics, and the vocational 


schools and trade schools, for all their 
increased tempo, cannot meet the im- 
mediate needs of expansion. 

It used to take three times as long 
to produce a fair aircraft mechanic as 
it did to get the first production model 
of a new bomber. But that belongs to 
the days when 20 airplanes were not an 
insignificant order—when the allotment 
for tools for such an order was neces- 
sarily small, and skill and judgment and 
the capacity for close measurements 
were absolutely essential. Then came 
the larger contracts when France, sud- 
denly finding herself teetering on the 
brink of war, reached all too late for 
the helping hand of the American air- 
craft industry. Better tooling, more 
elaborate processes were hastily de- 
vised. 

But today, with three billions of dol- 
lars in orders on its books, with 175,000 
men on its rolls where a year ago it 
had a paltry 65,000, and faced with the 
necessity of raising the total to 350,000 
in the next year, the airplane industry 
can no longer fit the man to the job; 
it must fit the job to the man. 

That The Glenn L. Martin Company 
got off to an exceptionally early start 
in simplifying its machines, tools and 
methods is a matter, it appears, of fore- 


sight. About the time England and 
France and Germany were reaching for 
their guns, Martin was awarded, after 
competition, a $16,000,000 contract for 
B-26 medium bombers. Normally, the 
tooling outlay for such a contract would 
follow the old rule of percentages, but 
the situation was not normal. The 
United States, it was reasoned, would 
be forced into quick rearmament; the 
Allies would need every airplane they 
could get their hands on. The industry 
must expand rapidly; skilled manpower 
would be at a premium. Production 
rates would have to be stepped up by 
more modern methods. 

Se it was that Martin tooled elab- 
orately, developed simplified processes 
for less-skilled hands. The .B-26, de- 
signed as an ideal quantity-production 
airplane, was to be a production ship 
from the start—a ship without a proto- 
type, cutting from six to ten months 
off the production schedule. 

What, then, are these methods as 
manifested today in turning out one of 
the most formidable airplanes in the 
world? They are too numerous to 
detail fully, but a few examples will 
suffice as typical. 

But first, it should be borne in mind 
that this airplane has more than 20,000 
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parts, exclusive of standard parts. 
These merge first into 650 minor sub- 
assemblies, which in turn come together 
to form 32 major sub-assemblies and 
these meet on final assembly to make 
the complete airframe. 

To achieve such a routine there was 
to be no cutting and trimming of parts 
into a fit. That would require high 
skill. Each component had to be made 
so accurately that it would fit exactly 
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This is how a Martin B-26 breaks down 
into its many sub-assembly units. 
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into its place in the assembly fixtures. 
Therefore, the basis of the tooling was 
heavy steel, so arranged into jigs and 
fixtures that each part in each sub- 
assembly would have its place into 
which it would fit exactly, with little 
opportunity for error. 

Frames, for example, for the round 
monocoque fuselage of the bomber are 
assembled on big vertical wheels near 
whose perimeter is the steel guide into 
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which the sections fit. Routed to the 
fixture in segments formed in giant 
hydraulic presses, or crank presses, 
each piece is clamped into its appointed 
place, and when all have been put in 
place, workmen drill through holes in a 
drill pattern, unable to make a mistake, 
as they turn the wheel slowly so that 
they may work at the level most com- 
fortable for them. On another wheel, 
riveters complete the job of assembly. 

Upstairs, in. huge steel major- 
assembly fixtures, these completed 
frames can fit only in the guides made 
for them, for the frames are of different 
sizes, like a series of hoops over which 
the stressed and precisely stretch-formed 
skin is fitted to achieve the sweeping, 
streamlined contours of the B-26. This 
exact fitting of skin results from the 
stretch-press, introduced by Martin, 
which grasps the edges of the sheet 
metal and forces a die against it, 
stretching the metal into form. 

There is an interesting use of colors 
in this tooling, particularly where a 
workman is required to stop what he 
is doing and do something else. The 
change of colors indicates the change 
of function. This, supplementing the 
precise fit of the pieces, allows a semi- 
skilled worker to move surely and with- 
out mistakes. 

Take the making of wing-spars as an 
example. On long, narrow steel tables 
there is a steel skeleton, just the shape 
of the spar. Now a wing spar, as most 
aeronautical people know, is made up of 
two heavy extrusions held together by a 
web of sheet duralumin which, in turn, 
is strengthened by angled cross-pieces 


(Turn to page 188) 


sections will meet center sections at the final assembly stage. 





Getting the Most 
from Auxiliary Plants 


Remote control enables North American Avia- 


tion to utilize fully its far flung production units 


By Ronald L. Burla 


Assistant to the President, 
North American Aviation, Inc. 


IRST let us define what we mean 

‘by “shadow” plants. North Ameri- 
can has placed in operation the first of 
the aircraft factory branch plants to go 
into production under the expanded na- 
. tional defense aircraft production effort, 
at Dallas, Texas. A second branch 
plant is under construction at Kansas 
City. But these are not shadow plants 
in the sense that many people have in- 
terpreted the term. A better word would 
be “reflection”, for each of these plants 
is a clear reflection, or image, of the 
parent plant at Inglewood, Calif. Each 
is an independent producing unit, con- 
trolled from the home office. 

Too many people interpret the term 
“shadow” plant to mean a plant which 
subcontracts some special part or group 
of parts and feeds such production in to 
a central assembly plant. Something of 
this sort will actually be done under the 
bomber scheme with the automobile 
plants acting as shadow factories for the 
aircraft assembly works. 

But at Dallas we have developed a 
plant which stands on its own feet as 


a complete assem- 
bly unit, with the 
usual suppliers 
and _— subcontrac- 
tors, of course. 
This, and the fac- 
tory at Kansas 
City may have 
their shadow 
plants — their sub- 
contractors who 
will supply parts 
and assemblies — 
but each of the three North American 
plants will control its own production 
program. 

However, the scheme under which 
these branch plants are set up and op- 
erated under a single master manage- 
ment is of special interest and sig- 
nificance in such a time as the present. 
Basically the process is as simple as the 
law of life under which the single cells 
of the body divide and multiply. We 
simply divided our executive group and 
sent a part of them to Dallas from 
Inglewood to get the new plant going 
there. The same process is being fol- 
lowed at Kansas City. In doing this 
it is necessary to make promotions 
from the ranks at our home plant in 
Inglewood. It gives real opportunities 
for advancement to those men who have 
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learned their jobs well. At the new 
plants the organizations are built up 
around the skeleton force of experienced 
men under whom operations start. For 
example, at Dallas we started with 93 
key men. Those men hired and trained 
their assistants and workers all down 
the line. The result is that Dallas is 
already in full production; while the 
wheels of production have never been 
slowed for a moment back at Ingle- 
wood. 

In addition to obtaining men for the 
new plants there has been the problem 
of engineering and tooling. The new 
plants have been set up strictly as pro- 
duction units. All design engineering 
and a major part of production engi- 
neering continues to be done at the 
parent plant in Inglewood. Working 
drawings, charts, specifications, bills 
of materials, etc., are forwarded from 
Inglewood, to Dallas or Kansas City. 
Also the tooling, jigs and fixtures are 
mostly worked out in Inglewood and 
forwarded to the branch plants. 

From an executive standpoint we 
have found it desirabie to establish a 
master organization chart with the var- 
ious functions divided and assigned to 
key men. Each of these key men has 
under his control an assistant in each 
of the three plants who is fully re- 
sponsible for his own particular func- 
tion. The key man does not spend all 
his time in Inglewood, but actually 
moves from plant to plant, getting a 
birds-eye view of conditions and advis- 
ing with his immediate subordinate in 
each plant. This form of organization 
is clearly illustrated by the accompany- 
ing chart. It will be observed that 
there are six department heads who 
answer directly to J. H. Kindelberger, 
president and managing director. An 
executive staff helps to coordinate and 
expedite the work of the top executives 
under this scheme. The six executive 
subdivisions are engineering, industrial 
relations, manufacturing, financial, qual- 


Left: A North American B-25 in war paint 
for the Air Corps. Note tail gunner’s 
position. 
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ity control, and public relations. For 
example under R. H. Rice, chief en- 
gineer, we have an assistant chief en- 
gineer at Inglewood, one at Dallas, and 
one at Kansas City. All manufactur- 
ing is under the direction of J. S. 
Smithson, works manager, but he has 
under him a factory manager, produc- 
tion manager, purchasing agent, and 
other staff executives in each of the 
three factories which he controls. 

It will be obvious how this plan 
centralizes control of the three plants 
and yet makes it possible for each to 
operate with complete efficiency as an 
independent unit. Even if, in time of 
war, the home plant and all its per- 
sonnel should be completely wiped out, 
the two branch plants would continue 
to function on their current production 
programs without interruption. In 
such an unthinkable eventuality it would 
be necessary, of course, to establish a 
new executive head office. But this 
could be done at either of the two re- 
maining plants with a minimum of dis- 
location of the existing program. 

At the present time we have three 
types of aircraft under production in 
our three different plants. With this 
we have had to act as a schooling 
agency for the automotive people who 
are to act as our shadow plant under 
the B-25 bomber production scheme. 
Since there is such a difference be- 
tween production methods of the auto-~ 
motive and aircraft industries it has 
been necessary for a substantial group 
of General Motors Corp. personnel to 
come to the Inglewood factory for a 
training period prior to undertaking 
production of bomber parts.and assem- 
blies in their plant. By conducting 
this factory training school we make 
sure that production, once underway, 
will move smoothly and with maximum 
output. 

Expansion of our organization from 
one factory to three has been almost 
Aladdin-like in its rapidity. The Dallas 
plant was dedicated last Apr. 7 where 


North American’s single-seater pursuit, the XP-51. 


the previous November had been only 
a cut-over cotton field. Three new 
AT-6A’s were delivered from the plant 
on the day of its dedication, a full 23 
days ahead of schedule. Built in only 
120 days, the Dallas plant has now 
gone to work on a 24-hr. day basis 
producing advanced training planes. 
Meanwhile we had broken ground 
on Mar. 8 for the $10,000,000 bomber 
assembly plant at Fairfax Airport, Kan- 
sas City. Construction of this plant 
is well along and production is sched- 
uled to start by November. Hundreds 
of men are being trained for the air- 
craft production work they will then 
be doing and the organization is being 
systematically expanded so that it can 
slip into the production schedule with- 
out a jar. When the B-25C twin-en- 
gine medium bombers begin rolling off 
the line at Kansas City approximately 
60 percent of their parts and sub- 
assemblies will have been supplied by 
the General Motors Corp. through the 
new Defense Unit of the Fisher Body 
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Division. Main assemblies to be pro- 
duced by General Motors include outer 
wing panels, tail surfaces, fuselage sec- 
tion panels, and nacelle structures. As 
many as 30,000 workers may eventually 
be employed in fabricating and assem- 
bling these planes, with 10,000 of them 
employed at the Kansas City plant 
alone. Under the present plans for 
the Kansas City plant only a few of 
the tools and jigs will be supplied from 
our Inglewood factory. Most of this 
material will be built by General Mo- 
tors from drawings supplied by North 
American or by the General Motors 
liaison personnel at the Inglewood 
plant. 

Meanwhile our Inglewood plant, hav- 
ing developed the two new factories, 
and having delivered more than a 
thousand basic trainers of the Harvard 
type, is now being shifted primarily to 
bomber production, with a substantial 
production also of the new NA-73 pur- 
suit plane for Britain. It is obvious 
how efficient the branch plant is for 
simultaneous production of a number 
of types. Unquestionably this scheme 
makes it possible to produce these 
different models of aircraft more effi- 
ciently, by segregating each in its own 
factory, than would be possible if we 
attempted to run all three types through 
one giant: central establishment. 
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The North American organization 
chart, showing the flow of authority 
and departmental responsibilities. 
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Big Boats and Bombers 
FROM THE SAME FACTORY 


By Edgar N. Gott 


Vice-President, 
Consolidated Aircraft Corp. 


ARPLANES worth nearly a quar- 

ter of a million dollars each are 
rolling steadily off three separate as- 
sembly lines at the Consolidated Air- 
craft Corporation plant here. 

How this collaboration of parts and 
equipment, of men and machines, has 
been achieved is a miracle of industrial 
ingenuity. It isn’t so difficult to build 
small planes of different types, but to 
consistently turn out huge land and 
sea planes, the smallest of which weighs 
14 tons, is no simple task. 

Consolidated, quietly and skillfully 
managed by Major Reuben Hollis Fleet, 
is the fastest growing aircraft company 
in the country. At the beginning of 
1940 the company employed 3,170 per- 
sons and the plant covered a total of 
668,600 square feet. By January of 
1941 the personnel had been upped to 
15,000 and the manufacturing space 
covered was nearly 3,000,000 sq. ft., an 
increase of 317 percent in working area 
and 335 percent in personnel. 


Now a-building are a parts plant in 
San Diego, just a few blocks from the 
present factory, and an assembly plant 
for B-24 bombers, to be operated by 
Consolidated, at Forth Worth, Texas. 
The parts plant will cover approxi- 
mately the same amount of space as the 
present factory in San Diego, and the 
Fort Worth plant will cover some 
1,900,000 square feet. Employment at 
the parts plant will be about 15,000 and 
that at the Fort Worth plant about the 
same. Near the beginning of 1942, if 
all goes well, Consolidated Aircraft 
probably will be employing more than 
45,000 people to work in factory space 
covering more than 5,000,000 square 
feet. 

The three big planes which Consoli- 
dated is turning out en masse are the 
B-24, four-motored land bomber for 
the U. S. Army Air Corps and its 
counterpart, the Liberator, for the 
Royal Air Force; the PB2Y-2, giant, 
four-motored sea-bomber, for the UV. S. 
Navy; and the famed PBY’s, Consolli- 
dated’s “baby” patrol bombers, which 
have been used for several years by 
the Navy as patrol planes because of 
their tremendous range and speed. 


The four-engined PB2Y-2 flying boat for the U. S. Navy. 


At first glance, one would suspect 
that producing three huge, different 
planes would require completely sepa- 
rate tooling, part-manufacture, sub- 
assembly set-ups and final assembly 
lines. However, through foresight and 
some trial-and-error, Consolidated has 
been able to cut to a minimum dupli- 
cation of equipment and labor. 

Starting with the proposition of at- 
tempting to put bomber-manufacture on 
a mass basis, Consolidated officials have 
worked out an ingenious collaboration 
procedure. 

The entire plant has been so con- 
structed as to operate like a Hollywood 
movie lot. With comparative ease the 
“set” in one of the huge buildings can 
be “struck” and in a short time the en- 
tire production of that building can be 
changed from one model to another. 
This is possible because Consolidated 
planners had the foresight to use 
clamped pipe joints instead of threaded 
or welded joints; had the foresight to 
install all lighting, ventilation, etc., 
above the assembly monorails; had the 
foresight to build doorways and build- 
ings of such dimensions as would ac- 
commodate almost any possible plane- 
of-the-future. 

One of the outstanding elements in 
Consolidated’s set-up is the use of the 
50-hour week, 20-hour day, with two 
shifts, rather than three shifts in a 24 
hour day. The reasons given and 
proved by Consolidated employment of 
this arrangement include the fact that 
it enables the company to spread 
skilled labor, which is scarce, and also 
to spread supervision in a plant which 
now is 16 times larger than it was two 
years ago. It gives the men a two-day 
week-end in which to recuperate from 
a hard week’s work and it provides an 
opportunity for the men to earn ovef- 
time in case of emergency. 

The result of using the 50-hour week 
and 20-hour day plan has been that 
Consolidated pays for 20 hours and 
gets 20 hours worth of work while 
those companies paying for 24 houfs 
work get 224 hours or less. The 10 
percent difference in actual work houfs 
is more than made up for in increased 
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plant efficiency. These savings in cost 
are passed on to the customer. 

So completely have the B-24’s and 
Liberators proven themselves, in actual 
European combat as well as in test 
flights made continually at Consoli- 
dated’s plant, that the U. S. Army Air 
Corps has chosen it as the basic bomber 
for national mass production. Plans for 
the setting up of a vast, nation-wide 
manufacturing scheme are well under 
way. 

The parts of the Consolidated B-24’s 
will be manufactured by the Ford 
Motor Company in Ypsilanti, Michigan. 
These parts will be shipped to an assem- 
bly plant at Fort Worth, Texas (to 
be directly operated by Consolidated) 
and one at Tulsa, Oklahoma (to be di- 
rectly operated by the Douglas Air- 
craft Corporation). At the two assem- 
bly plants the Consolidated B-24’s will 
be put together and flown to terminal 
points on the Atlantic coast for ship- 
ment to the Royal Air Force and for 
delivery to U. S. Army Air Corps. 

The new assembly plants for Con- 
solidated B-24’s, at Tulsa and Fort 
Worth, have been planned along the 





The famous B-24, four-engined bombers, being built in Consoli- 
dated’s San Diego plant. Ford will build parts for this plane. 


lines already in use at the Consoli- 
dated San Diego factory. The two new 
plants will be practically identical. 
Each will consist of three main build- 
ings. The largest will be the main 
assembly plant, a building 4000 feet 
long and 320 feet wide. This will con- 
tain a continuous assembly line oper- 


A B-24 for England, which the British call the Liberator. 


ated on the principle used for many 
years in the aircraft industry whereby 
the line has an intermittently timed 
movement, each airplane progressing 
from station to station at regular inter- 
vals until the completed plane is dis- 
charged at the end of the building. This 
assembly line will start with as many 
as three rows of airplanes in line. fin- 
ishing with a line of single planes hav- 
ing outer wings in place. There will 
be a double railroad siding with cross- 
over tracks permitting delivery of the 
many carloads of parts and sub-assem- 
blies at the actual point in the assembly 
line where they are needed. 

The plants are being constructed to 
produce at the rate of 50 B24’s per 
month, each. However, there may be 
several months at the beginning of op- 
erations when the speed will be below 
that rate. 

The B-24, and its counterpart, the 
Liberator, are reported to be capable 
of more than 300 miles per hour and 
have a range, carrying a full 4-ton load 
of bombs, of nearly 3000 miles. The 
wing span is 110 feet, length 64 feet, 
and height of 19 feet. The gross weight 
is 40,000 pounds. 

Each of the 16,500 of us, who are 
engaged in turning out these “Guardians 
of Democracy” is proud of the fact 
that we are working under conditions 
and methods which make possible the 
utmost in precision where it is most 
needed. 


You have to see the length of this line and the size of these ships to realize what mass production of flying boats looks like. 
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PRODUCTION 


FOR AMERICA'S PREPAREDNESS AND DEMOCRACY'S 
PRESERVATION 


By F. W. Conant 


Vice President, Manufacturing 
Douglas Aircraft Company, Inc. 


GGRBJINGS for Defense”—Douglas- 

made—today are rolling off the 
assembly line in record-breaking num- 
bers. 

The tempo of pounding rivet guns 
and droning machines is mounting to 
a reassuring crescendo, for as the air- 
craft industry’s production lines daily 
grow longer and move faster they pro- 
claim democracy’s preparedness and 
preservation. 

Plans for tremendously accelerated 
production mapped by Douglas in early 
days of the defense emergency today 
are being translated from flow charts 
and production drawings into airplanes 
on the wing. 

Under its huge national defense ex- 
pansion program, the company is rapidly 
completing a new $12,000,000 factory 
at Long Beach, Calif., has broken 
ground for a $15,000,000 assembly plant 


at Tulsa, Okla., 
and rapidly added 
men, machines and 
working area to 
its plants at Santa 
Monica and El 
Segundo, Calif. —, 
all dedicated to 
the production of 
the largest possi- 
ble number of the 
finest airplanes in 
the shortest possible time. 

To supplement the expansion pro- 
gram and send airplanes down the line 
faster than ever before, shop depart- 
ments and production lines have been 
radically rearranged and “streamlined.” 
How successful has been the company’s 
drive for accelerated production is 
demonstrated by the fact that output as 
early as January of this year had 
attained a rate of 150 percent above 
that of 1939. 

With orders of unprecedented pro- 
portions pouring in throughout the air- 
craft industry from the United States 


The Author 


Army and Navy, and Great Britain, 
Douglas backlog soared from $72,500, 
000 at the start of 1940 to well over 
$400,000,000 by May 1, 1941. In the 
same period the firm’s employment rose 
from 15,000 to more than 27,000. 

Plans called for increasing personnel 
until completion of the expansion pro- 
gram, when employment will exceed 
50,000 with an annual payroll estimated 
at $90,000,000. Rolling off Douglas 
production lines in ever-increasing 
numbers are A-20 type attack-bombers 
for the United States Army Air Corps, 
and speedy new SBD dive-bombers for 
the Navy and Marine Corps. 

At the same time military versions 
of the famed DC-3 are being delivered 
to the Army and Navy for use as cargo 
carriers and troop transports. 

Already complete is the Army’s huge 
and spectacular B-19. Largest airplane 
ever built, the super-bomber required 
more than 2,000,000 man-hours of re- 
search, engineering and production 
work. So formidable are the range and 
striking power of the great ship it is 


Below: DB-7B‘s for Britain and A-20A’s for U. S. move along a final assembly line. 
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Over 27.000 Douglas employes keep pro- 
duction rolling for 24 hours a day to whittle 
down the $400,000,000 backlog. 


aptly designated the “Hemisphere 
Defender” in line with America’s plans 
for making democracy secure in our 


ers for ; 

hemisphere. 
orsial Its. wings’ spreading 212 feet, and 
livered powered by four 2000 horsepower 


Wright-Duplex Cyclone engines, the 
B-19 can fly non-stop more than 7700 
miles. With a phenomenal bomb 
capacity of 18 tons, it weighs fully 
loaded more than 82 tons. Upon com- 
pletion of ground checks and flight tests 
the B-19 will be turned over to the Air 
Corps, when it is expected to become a 
virtual flying laboratory for assembling 
structural and tactical information and 
serve as a guide in designing and build- 
ing tomorrow’s giant cargo and troop 
transports. 

Under the nation’s program of aid- 


to-Britain, shipments of Douglas DB-7 . 
type attack-bombers have been steadily | The Douglas plant is now so large that aisles are marked with names of streets and 


accelerated. Twin-engine, high-wing avenues. Electric truck-trailer trains operate on regular schedules. 


monoplanes for crew of three, and 
equipped with self-sealing fuel tanks, 
armor plating and increased armament, 
both the A-20 and DB-7 types are de- 
Signed for use as attack ships or bomb- 
ers. During service in the Royal Air 
Force, planes of the DB-7 series, 
known as “Bostons” and “Havocs” 
have been found so fast and maneuver- 
able they have also been put to use as 
interceptors and night fighters. 

For production at its Long Beach 
plant, Douglas. has signed contracts 
With the government for large numbers 
of A-20B attack-bombers and C-47 mili- 
fary transports, while in the Tulsa 
factory it will assemble Consolidated 
B-24D four-engine long-range bombers. 

Its construction now underway at 
full speed, the Tulsa plant brings Doug- 
las, the Ford Motor Co., and Consoli- 
Mated Aircraft into a “partnership for 
Preparedness.” The vast experience 
and resources of all three are to be co- § Wing and fuselage sections for Douglas bombers are moved along 

oa (turn to page 154) tracks shown here. Production engineers have speeded manufacture 
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OR upwards of thirty years Goodyear has Thecteas experience, dependability and ser 


been known to aviation as a foremost ice count more than ever today in expediting 


supplier of airplane tires, tubes, wheels, the nation’s aviation program, aircraft manu 
facturers are finding our mass-productio 


brakes and many other accessories. 
facilities invaluable in easing their load. 


ade vai oe eer as many ayaged The quality of Goodyear aviation products i 
| specialized new rubber products essential to Gtilent from the fact that Geudpeocl 
modern military aviation, including bullet- nation’s leading supplier of rubber accessorie 
puncture-sealing linings for gasoline and oil 
tanks, and bullet-puncture-sealing gasoline 


feed hose. 


Ana beyond this, our subsidiary Goodyear 
Aircraft Corporation is now applying its long 
experience in aeronautical engineering to 
the construction of wings, tail and other sur- 
faces — on subcontract for primary airplane 


manufacturers. 





SOME OF THE NUMEROUS GOODYEAR 
- PARTS AND ACCESSORIES AVAILABLE 
TO AIRCRAFT MANUFACTURERS 


CONTROL CABIN —contro/ grips, pedal pads, seal- 
ing strips, vibration dimpeners for instruments, para- 
chute cushions, crash padding, grommets. 


MAIN CABIN — Airfoam seat cushions and mat- 
tresses, rubber flooring, crash pads, window strips, 
steptreads. 


WINGS — wing floats and wings, bullet-puncture- 
sealing gasoline and oil tank linings, gasoline hose 
connections, wing st-ptreads; hose, gaskets and valves 
for hydraulic controls. 


MOTORS — vibration-dampener mounts, bullet- 
puncture-sealing gasoline feed bose. 


and related metal parts for aircraft — both 


commerci ilitary. 
ercial and military LANDING GEAR — magnesium- and aluminum- 


Ti se: See ‘ alloy wheels, hydraulic disc brakes, tires, tubes, Dual- 
hus, to the aviation in dustry Goodyear Seal tubes for nosewheels, brake sealing rings and gaskets, 


offers the same service it has extended for hydraulic brake control hose; retracting gear hose, valves 
and gaskets. 


COMPLETE ALL-METAL AND FABRIC- 
J COVERED SUBASSEMBLIES — wings, nacelles, 
producer of parts and accessories—on a larger floats, tail and other surfaces. 


many years to both automobile and truck 
manufacturers, that of a dependable mass- 


scale than ever before. 
Airfoam—T.M. The Goodyear Tire & Rubber Company 





. CIFY GOODYEAR AIRPLANE TIRES, TUBES, WHEELS AND BRAKES 


One of Vought-Sikorsky’s Taylor-Winfield 
Hi-Wave machines in operation. 


By Charles W. Dodge 


Spotwelding Engineer 


Vought-Sikorsky Aircraft Division 
United Aircraft Corporation 
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SPOTWELDED STRUCTURES 


ITH the advent of the defense ex- 

pansion program the production 
problems which were previously only 
in the minds of engineers were sud- 
denly brought into reality. Faced with 
the tremendous task of immediately in- 
creasing production, repercussive 
effects were felt in practically every 
phase of the aircraft industry and 
brought to the foreground production 
methods which, although satisfactory 
for our peace time needs, were inade- 
quate for such a program. 

One such production method was the 
joining of aircraft structures by rivet- 
ing which had long been recognized as 
being slow because of the tremendous 
amount of manual labor needed. Search- 
ing for a more efficient method of fabri- 
cation, Vought-Sikorsky, several years 
ago, turned to welding. This process 
for some time was known to offer dis- 
tinct benefits, but was ruled out because 
of the lack of knowledge and equipment 
to overcome certain obstacles. After a 
considerable amount of research and 
lengthy experimentation the important 
stumbling blocks were overcome. Soon 
after that Vought-Sikorsky found itself 
not only welding small parts for air- 


62 


planes, but primary structures as well. 

When once the process had been 
developed it was necessary to acquaint 
the engineering department and _ the 
shop with this new toul. After con- 
siderable studying an engineering and 
shop technique was devised which is 
today rigidly followed in design and 
fabrication for aluminum spotwelding. 

Previously, riveting, being the most 
commonly used method of joining alu- 
minum alloys, had necessitated the ac- 
cumulation of considerablz data and 
experience for successful shop use. In 
fact, so much had been gathered that 
it was no longer a problem but rather 
a process, the limiting factors of which 
had given standard minimums and 
maximums. With the advent of spot- 
welding and by use of special technique 
and equipment, comparable results are 
being obtained with a subsequent reduc- 
tion in cost, simplification of assembly, 
and better finished appearance. 


Spotwelding Process 


Spotwelding is accomplished by 
clamping on two or more sheets of 
metal between copper or copper alloy 


electrodes, under comparatively high 
pressure, and causing an electric cur- 
rent of low vyoltage to flow between the 
electrodes for a predetermined time 
interval. (See Fig. 1). The current 
creates an intense heat at point “A” 
(See Fig. 2) which melts the metal 
locally due to the resistance set up by 
the sheets. As soon as the metal is 
molten to the extent shown at “B” the 
predetermined time of current flow 
is completed and the sheets are forged 
together by the pressure on the elec- 
trodes “P”.. This pressure depends on 
the thickness of the sheet. (See Fig. 
1). To accomplish this and make an 
accurate weld the usual practice is to 
use one dome-shaped electrode of the 
upper or movable arm and one flat 
electrode on the lower or fixed arm. 


Equipment Used 


Three types of machines that give 
accurate current flow and pressure are 
used. These types are standard AC 
controlled, storage of energy by induct- 
ance and storage of energy by capaci 
tance. As for the mechanical portions 
of the operation, they are fully auto- 
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matic, air operated with electrical 
sequencing. The spotwelding machines 
are the rocker arm type and the press 
type, the difference being in the flexi- 
bility of electrode arrangements and 
rigidity of the arms. The rocker arm 
welders are more flexible than the 
other type. Size of panels which may 
be welded is determined by dimensions 
of the machine. 

Using these machines there are cer- 
tain limitations in dimensions of panels 
which can be processed. Panels as long 
as 15 ft. and as wide as 60 in. can read- 
ily be spotwelded without special fix- 
tures. However, assemblies exceeding 
these limitations require special consid- 
eration. As for thickness, the equip- 
ment will successfully weld in compos- 
ite thickness of two or more sheets of 
aluminum alloy from the .020 in. mini- 
mum to .182 in. maximum; (such as 
two sheets of .010 in. or two sheets of 
.091 in.) 


Materials for Spotwelding 


As a general statement, any of the 
existing aluminum alloys may be spot- 
welded, and alloys of different physical 
and mechanical analysis may be welded 
to each other interchangeably. How- 
ever, certain combinations of materials 
do give better results and, listed in 





order of preference, these combinations 


are: 
24ST Alclad —>»> 
24SRT Alclad *53SW or T 
17ST Alclad 24SO Alclad 
17SRT_ Alclad 17SO Alclad 

3SH 3SO 

3SI/2H 52SO 

53SO 
52SH 2SO or H 
52SI/2H 
Sscsseaiticatelabenamaill 





The use of soft alloys 3SO, 52SO, 
24SO Alclad, etc., is not recommended, 
as satisfactory results are difficult to 
obtain. This is because the high weld- 
ing pressures necessary are apt to 
create badly deformed surfaces on these 
materials. 


Design for Accessibility 


Primary in the design of spotwelded 
parts is the factor of accessibility. Al- 
though special tools can usually be 
made for inaccessible places, the neces- 
sity for fixtures tends to defeat the 
economy purpose of spotwelding and 
should be avoided wherever possible. 
As a guide for making parts accessible 
the minimum dimensions for typical 

(Turn to page 184) 
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Fig. 1. Curve “A” above shows current time curves for operations of discharge of con- 
denser type of spotwelding machine while curve “B” is for the operation of inductance 
coil type spotwelding machine. “C” below shows thet the welding pressure and elec- 
trode is directly proportional to thickness of sheet in contact with upper electrode. “D” 
shows that the welding time is proportional to the average thickness of the sheets being 


welded together. 








Typical engine cowl panels with “Z” sec- 
tions facilitating straight rigid spotweld set- 
ups. 
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The spotweld rolling machine, designed and 
made at Vought-Sikorsky, is air-operated 
and motor-driven. 
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Vultee’s latest product, the 


Getting ‘em Into The Blue 


AHEAD OF SCHEDULE 


How Vultee Builds Basic Trainers 


By R. A. Lawson, Works Manager, Vultee Field Division Vultee Aircraft, Inc. 


T Vultee we have adopted a slogan 
which is symbolic of our deter- 
mination to deliver the airplanes on 
schedule. It is “Get ’em into the Blue.” 
That may seem prettv obvious. Cer- 
tainly no airplane is an airplane until it 
is up in the air—into the blue sky. But 
the method for getting them there is 
not so obvious. And in this day of 
plans piled upon plans until it some- 
times seems we have more plans than 
planes, it is important to observe that 
there is no easy solution to our aircraft 
production problem. There is no single 
magic formula waiting to be discovered 
—no “Get rich quick” method of hitting 
the production jackpot. 

What some people, even production 
people, sometimes overlook is that all 
production is based on men. Machines 
are essential, it is true, but first we 
must have men who are willing and 
able to design the machines, to build 
them, to operate them efficiently. Ti 


we have succeeded with our production 
problem at Vultee it is because we ap- 
preciate that primarily we are working 
with men rather than with machines, 


or with plans. These men are all part 
of a team. Some are given one respon- 
sibility and some another, all in accord- 
ance with their abilities as best we can 


Vultee has pioneered in electric arc welding of major fuselage structures. 
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determine them. Whatever their jobs, 
we expect these men to handle them 
efficiently and without shifting the load 
to others in the production team. We 
are sparing with our praise because we 
expect every man to do his job well. 
It does not require a national defense 
emergency to bring out a man’s best 
efforts. Pure self interest will prompt 
each individual to do his best with his 
work once he understands what is ex- 
pected of him. He knows that life’s 
material rewards come to those who de- 
serve them and so he does not expect 
to be coddled and back-slapped into 
doing what he should do for his own 
sake, as well as for that of his com- 
pany and his country. 

In some respects the problem of get- 
ting production out of a team of factory 
workers is a lot like training a football 
team to play winning football. Many 
coaches spend a life-time trying to figure 
out trick plays with which to flim-flam 
the opposition. But winning teams are 
usually coached by men who follow 
Knute Rockne’s philosophy expressed 
in the following sentence: “Every play 
is a touchdown play if every man on 
the team does his part perfectly.” We 
know that it is not the play which counts 
so much as the way it is executed. So 
we have devoted our first and greatest 
effort to getting our men to “play ball” 
all up and down the production line. 

That this policy is correct is indicated 
by the fact that we finished our first 
Army contract for 300 basic trainers 
substantially ahead of schedule. And 
on the same day that we delivered the 
final airplane on that contract we also 
delivered the first basic trainer of the 
new contract. We are building a much 
larger number of basic training planes 
on this new contract; in fact it is the 
largest single order in point of units 
involved ever placed by the U. S. Army 
Air Corps. And during March and 
April we exceeded the requirements of 
our contract schedule by more than 30 
percent and are holding this high rate 
of output at the time this article is 
written. 

In achieving such production we have 
tried to keep well balanced in the efforts 
and attention given to all our various 
problems, As indicated earlier, we have 
recognized that our first and most im- 
portant problem was that of men. The 
scope of this article will not permit a 
full discussion of our Industrial Rela- 
tions department. But the reader may 
be sure that we have used the hest 
possible methods for selecting our new 
employees and for training them and 


encouraging them to advance in their 
work, 


BT-13’s on the final assembly line at 


Downey. 
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Once the men have been provided for 
the production effort we may turn to an 
examination of specific methods. There 
are two general lines of attack on the 
production problem and we have pro- 
ceeded along both. One is to design 
planes in such a way that they lend 
themselves to production. The other is 
to develop special machines, jigs, fix- 
tures, tools and methods to speed the 
production process. 

Even before production engineering 
commences it is possible to reduce the 
production time materially. This is done 
by streamlining the engineering and 
design work. Obviously it is not possible 
to start production until we know what 


we are going to produce. It used to 
take a couple of years to engineer and 
build “the first prototype plane, run it 
through flight testing, re-design it and 
finally put ‘it into production. The 
present emergency does not permit of 
such a leisurely approach to the prob- 
lem and many precious months have 
been saved by a change in procure- 
ment practices which permits purchas- 
ing planes direct from blue prints and 
specifications, ordering full production 
to start at once. This scheme com- 


pletely eliminates the prototype. There- 

fore, to make sure that “stréamlined” 

engineering does not result in the pro- 
(turn to page 162)> 
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Newest of NACA laboratories is now being 
built at the Cleveland airport. This will give 
the committee three large laboratories in 
different parts of the country. Buildings 
shown here are a model. 


The full story of N.A.C.A. 
must not be told until after 
the war, but here is an im- 
portant part that can be dis- 


cussed freely at this time. 


By S. Paul Johnston 
. Coordinator of Research, NACA 
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Behind 


O most people “NACA” means 

only wind tunnels, towing tanks and 
engine laboratories. It also stands for 
an organization of almost a thousand 
men and women who are _ spending 
their lives and. their best efforts to make 
military aircraft more efficient and com- 
mercial aircraft safer. But it is, above 
all else, a key symbol today in the cur- 
rent pattern for national defense. 

The full story of what goes on today 
at NACA’s Langley and Ames Labora 
tories must wait a while for the telling. 
The most that can be said at the mo- 
ment is that for 24 hours of every day 
the tunnels and the tanks and the test 
stands are checking and rechecking 
proving and revising the planes and the 
engines. that are essential to our war 
effort. For obvious reasons few visitors 
are permitted behind the scenes. For 
the same reasons it can be easily un 
derstood why most reports covering 
tests and experiments are stamped 
“confidential” and kept under lock and 
key in Army and Navy files. Some day 
the lid may be lifted. Some day the 
results of tireless and continuous work 
may be published. When that day 
comes, the taxpayers of the United 
States will realize what a tremendous 
return they are receiving for every 
dollar spent on aeronautical research. 

But apart from its actual laboratory 
work, the NACA carries on many other 
equally important and far-reaching ac- 
tivities. It is one of the most impor- 
tant clearing houses for aeronautical 
information of all gathered in 
this country and from abroad for the 
benefit 6f the armed services and the 
aviation industry. In the Office of 
Aeronautical Intelligence a complete li- 
brary on every possible branch of the 
aeronautic art is available. It is from 
the OAI that the publications of the 
NACA are issued—Technical Reports, 
Technical Notes, Technical Memoran- 
dums, etc. During the period of the 
emergency the distribution of these 
publications has been of necessity re- 
stricted, but they are always available 
to engineers and designers of airplanes, 
engines, and accessories who need the 
information they contain. Advance 
Confidential Reports are issued to the 
contractors who are building Army and 
Navy “aircraft, so they may be kept 
constantly informed on the latest test 
results from NACA laboratories. Fur- 
ther, such people keep up to date on 
research results by frequent visits to 
Langley and Ames for direct consulta- 





sorts 


«tion with the men who are doing the 
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The make-up and functions of the 
National Advisory Committee for Aer- 
onautics itself are well known to read- 
ers of AviATIoN. They have been cov- 
ered before in these pages. Less is 
generally known, however, about the 
subcommittees of NACA and how they 
work. There are four main technical 
committees subordinate in function to 
the main committee. They deal with 
Aerodynamics, Power Plants, Struc- 
tures, and Materials. Each is headed 
by one of the members of the NACA. 
Each has subordinate to it certain sub- 
subcommittees which deal with special 
branches of the main topic. For ex- 
ample, Aerodynamics has under its 
wing the specialized subjects of air- 
ships, meteorological problems, sea- 
planes, vibration and flutter, and, more 
recently, propellers, rotating wing air- 
craft, and wing and windshield de- 
icing. The Power Plants Committee 
has the next largest group with sub- 
divisions covering fuels and lubricants, 
supercharger compressors, exhaust gas 
turbines and inter-coolers, and a spe- 
cial subcommittee on induction system 
de-icing. Under Materials are but two 
main divisions, a subcommittee on met- 
als used in aircraft (which deals in 
both ferrous and non-ferrous materials) 
and a subcommittee on miscellaneous 
materials and accessories. Only re- 
cently a special group has been set up 
to make a study of general welding 
problems. The Structures group has 
no regular standing subcommittees. 
There are two special groups, however, 
that have been detailed to make a sur- 
vey of the technique and equipment 
for elastic examination of large air- 
craft structures in lieu of destruction 
tests, and the other, to direct research 
in applied structures. A distinction 
must be made (in considering commit- 
tee organizations) between standing 
committees and groups set up on a 
temporary basis to consider special 
problems and which disband when their 
particular job is accomplished. 

Within the past year the subcom- 
mittee work of the NACA has been on 
a constantly expanding scale. A num- 
ber of the groups mentioned in the 
preceding paragraphs are of quite re- 
cent origin. In most cases, the make-up 
of the committees has been restudied, 
and a number of new appointments 
have been made. Where several years 
ago, subcommittee personnel was drawn 
from governmental agencies exclusively, 
today each subcommittee has on its 
roster an appreciable percentage of 
civilian experts—the men from every 
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branch of aeronautics and the allied 
industries who are most highly quali- 
fied to deal with each particular sub- 
ject. Most of them hold key positions 
in important manufacturing organiza- 


tions. They are all extremely busy, 


but they take time out to come to 
Washington as often as necessary to 
contribute what they can in the com- 
mon interest. These men serve the com- 
mittees without compensation, not as 
representatives of their particular com- 
panies, but as individuals who by rea- 
son of long experience are expert in 
their fields. Altogether, some 160 indi- 
viduals now make up the membership 
of NACA subcommittees. In order to 
bring new experience to bear on prob- 
lems before these committees, it is a 
policy of NACA to maintain a certain 
turnover of membership every year. It 
is for that reason that all appointments 
are now made on an annual basis. 
There is a big glass-topped table in 
Room 3841 of the Navy Building in 
Washington that has become a focal 
point for aeronautical defense activi- 
ties. Several times every week one or 
another of the NACA committees is 
sitting about that table, tossing back 
and forth urgent problems that have 
been posed by the services and by in- 
dustry. These discussions have but one 
purpose—the improvement of the air- 
piane as a weapon of war or as a Car- 
rier of commerce. They deal with 
methods to develop airplane perform- 
ance, better materials, better structures, 
more efficient fuels, or lubricants, bet- 
ter means of de-icing engines or wings, 
or the betterment of a hundred other 
items too numerous to catalog. Not a 
single subject that has any bearing on 
the supply of efficient fighting aircraft 
for our Army or Navy but gets a 
thorough workout from all angles. 
Most important, the deliberations 
and decisions of these committees are 
not simply put down on paper and 
stored away in the archives. Engineer- 
ing officers from the Army and Navy 
sit on the committees and get, first 
hand, the considered opinion of expert 
minds. Frequently members of the 
staff of the Office of Production Man- 
agement attend meetings to ensure 
that the men who are directing the 
great procurement programs are con- 
tinuously aware of the technical prob- 
lems that are involved. All these men 
take away with them correct answers 
to pressing problems, in shape for im- 
mediate application. For example, a 
fuel problem may be settled today in 
committee. Tomorrow it is translated 
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into service orders, and the next day 
it goes into a modified specification for 
the refineries or into revised instruc- 
tions for the forces in the field. 

In order to provide the most effective 
cooperation with the NACA divisions 
charged with aeronautical research, 
both the Director of Research, Dr. 
George W. Lewis, and the Coordina- 
tor of Research, S. Paul- Johnston, sit 
with every technical committee. Thus, 
Dr. Lewis is constantly informed of 
the wishes of industry and oi the Army 
and Navy with respect to their major 
research problems. Thus the work in 
the Langley and Ames laboratories may 
be kept constantly up to the minute. In 
the same way, the coordinator can 
obtain the directives he needs for the 
proper conduct of negotiations with 
universities and industrial laboratories 
on outside research projects. 

Work in outside laboratories is be- 
coming of increasing importance. Prior 
to fiscal 1941 only $25,000 was available 
for the support of aeronautical research 
in universities. During the current 
year, however, the amount allocated by 
Congress was $120,000, and for fiscal 
1942 it has been boosted to $150,000. 
This year some 30 independent proj- 
ects have been contracted for in 15 
university labora- 
tories to supple- 
ment the work at 
Langley and at. 
Ames. .Correlation 
of these projects 
with the general 
research program 
of the committee 
is taken care of in 
the coordination, 
office and in the 
discussions before 
the several subcommittees as they ap- 
prove the granting of university con- 
tracts. No over-lapping is allowed, 
either on NACA projects or on re- 
search programs in other universities. 
Also, first priority is given to research 
proposals that deal with problems of 
importance to national defense. 

The projects for. which university 
contracts are written are of the same 
general class as those handled by the 
NACA laboratories. They are limited, 
of course, by the capacity of equip- 
ment available at universities. Surveys 
have been made of all schools in the 
country where research work may be 
done, and the capacity and the inter- 
ests cf their laboratories and faculties 
are now reasonably well known. Obvi- 
ously, no university in the country can 





S. Paul Johnston 
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afford wind tunnels or towing basins 
on a scale comparable to those at Lang- 
ley or at Ames, but there are many 
fundamental problems in many fields 
allied to aeronautics that can be han- 
died economically by educational insti- 
tutions. 

A few examples taken at random 
from the list of current contracts will 
illustrate the sort of work that is being 
done. California Institute of Technol- 
ogy has several studies under way on 
turbulence and boundary layer phe- 
nomena, and is carrying on an elabo- 
rate investigation of instability criteria 
for monocoque structures. Case School 
at Cleveland is also working on a 
boundary layer problem and is investi- 
gating certain stress measurements in 
materials by the use of X-rays. Uni- 
versity of Illinois is looking into fa- 
tigue properties of aluminum alloys 
used in propeller blades. University of 
Maryland is working on several struc- 
tural problems and on a diesel engine 
project. Massachusetts Institute of 
Technology has a number of researches 
under way on airplane engine design 
and performance. Michigan is looking 
into the strength of plastics. New 
Mexico is dealing with the structure of 


‘thunderstorms. Stanford University is 


specializing in propeller investigations 
and structural research. One of the 
most interesting and important projects 
is a joint investigation of the spot weld- 
ing of aluminum alloys sponsored by 
NACA and by the Army and Navy at 
Rensselaer Polytechnic Institute. This 
list is far from complete, but it gives 
some notion of the catholocity of the 
subject matter with which University 
researchers are dealing. 

Heretofore initiative for suggesting 
research projects has rested largely 
with the universities. Their research 
people have submitted problems to 
NACA which they themselves wanted 
to investigate. In many cases, how- 
ever, the NACA laboratories had al- 
ready solved the problem or other 
schools were known to be at work along 
similar lines. 

To correct this condition, and to ex- 
pedite the placing of contracts with 
universities on problems of vital inter- 
est, the NACA is now taking more of 
the initiative by pre-selecting projects 
which are considered desirable for uni- 
versity attention. Several months ago 
the coordinator asked each subcommit- 
tee member to make suggestions for 
desirable research problems for alloca- 
tion to universities. Each committee 

(Turn to page 160) 
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By Raymond Hoadley 


F all the strategic metals of which 
short supplies worry the defense 
industries, only aluminum and mag- 


» nesium provide major headaches for the 


aircraft manufacturer. ‘But ironically, 
the shortage in these two vital metals 
is the most acute of any of the defense 
materials. Fortunately the aircraft in- 
dustry has first call under the priorities 
system on both these items. Even so, 
a lack of fabricating facilities often 
holds up the flow of aluminum from re- 
duction plant to the aircraft assembly 
line, and supplies of magnesium are, and 
for many months will continue to be, 
insufficient for all military aircraft 
needs. 

Last fall it was thought in Washing- 
ton that there would be enough alu- 
minum for all demands, both defense and 
civilian, aside from occasional tight 
spots. Three months ago the authori- 
ties felt that 50 percent of the non- 
defense aluminum consumption could 
be taken care of this year. Today the 
kitchenware concerns, automobile trade 
and other peacetime users are being told 
as gently as possible that military needs 
—chiefly aircraft—will consume prac- 
tically all of the white metal output in- 
definitely. 

This is the way the situation stacks 
up at present. January aluminum out- 
put totaled 25,000,000 pounds. Cur- 
rently it is running about 50,000,000 
pounds with an additional 5,000,000 
coming in next month. More would be 
available early in the summer except 
for the five week Allis Chalmers strike 
which delayed shipment of equipment 
to both the Aluminum Company of 
America and Reynolds Metals Com- 
pany, the sole aluminum producers in 
this country. However, it is expected 
that production can be stepped up to 
around 75,000,000 by the end of 1941. 

On the consumption: side aircraft’s 
aluminum “take” in April totaled well 
above 40,000,000 pounds as against 
a production for that month of 48,000,- 
000 pounds. A confidential survey by 
defense officials is understood to show 
that aluminum requirements for aircraft 
will show a steady incréase of around 
10 percent a month hereafter. Thus 
this schedule of rising aircraft use of 
this raw material indicates a steady in- 
crease in plane deliveries from 1,200 
in April to 2,000, roughly, in August. 


Aluminum and Magnesium 


How much will we,meed in thernext 12 months? 
" 





This same survey shows that the flow 
of aluminum to aircraft factories will 
mount to 75,000,000 pounds a month by 
the spring of 1942—an amount ap- 
proximately twice the consumption de- 
mand from all industry for this metal 
in 1940. And by that time the Presi- 
dent’s new bomber program also will 
be about to step into the supply-demand 
picture for this defense metal. That 
means more expansion in aluminum 
making facilities and promptly. 

The dollar-a-year defense officials 
have seen their estimates of aircraft 
requirements thrown out of joint so 
often by new supplementary national 
defense or lease-lend projects that they 
have determined on an “all-out” alu- 
minum expansion that will triple cur- 
rent production and bring aluminum 
output eventually to around 1,500,000,- 
000 pounds annually, as against the 
412,500,000 1940 total. 

Meanwhile, Canadian aluminum pro- 
duction is no longer sufficient to supply 
all the wartime needs of Great Britain 
despite the fact that virtually all the 
Dominion’s large output of this metal 
has been reserved for armament pur- 
poses for many months. Therefore it 


is understood on high authority that 
the Office of Production Management 
has agreed to allot nearly 2,000,000 
pounds of aluminum a month to Great 
Britain for the next fifteen months. 
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Taking into, consideration both the 
domestic aircraft and British export 
needs over the next year, defense offi- 
cials feel confident that the supply will 
be sufficient for these purposes, barring 
labor troubles, expansion delays or, 
perhaps more importatit, drought-im- 
posed curtailment of power supply. 

No wonder the aluminum producers 
are praying for rain this year for it 
takes lots of power to make the wheels 
go ’round in an aluminum plant. Al- 
ready the Aluminum Company is ex- 
pending $200,000,000 of its own funds 
on plant expansion while Reynolds 
Metals has secured loans of $20,000,000 
from the government to enable it to 
enter the aluminum ingot field. 

In magnesium the situation is less 
encouraging. Despite Dow Chemical 
Company’s four-fold expansion in this 
lightest-of-all metals since 1939, there 
is not enough magnesium for the air- 
craft industry now or in the near 
future. Defense officials were forced 
to take control of magnesium distribu- 
tion in February. At that time it was 
realized that Great Britain had financed 
some of the recent magnesium plant 
expansion here and planned to import 
a considerable amount. of the metal. 

In March, however, British agents 
dropped a bombshell in the defense camp 
by urgently requesting a far greater 
share of the total output (nearly 50 per- 
cent) than the Washington authorities 
had any idea they would need. The 
British explained that it was needed 
for the new incendiary bomb which now 
is being used over Germany—appar- 
enlty with good results. Most of the 
metal requested, although not all, was 
allocated to the embattled Isles and as a 
consequence aircraft makers may have 
to substitute aluminum for magnesium 
in such parts as landing wheels and 
gears, 

Dow Chemical will have its second 
new plant in operation at Freeport, 
Texas, this fall, extracting magnesium 
from seawater—one of the great chemi- 
cal achievements of the age—as it does 
in Michigan from brine. But the de- 
mand grows faster than the supply. 

Now defense officials are talking in 
terms of an ultimate magnesium capac- 
ity of 150,000,000 pounds, as compared 
with the 25,000,000 pounds scheduled 
production for 1941. And in 1938, when 
4,000,000 pounds were produced 
magnesium was a drug on the market. 
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Latest addition to a distinguished line of Navy | 


dive-bombers is the new Curtiss SB2C-1. Equip- 
ped with the Curtiss Electric Propeller, the 


SB2C-1 strikes harder, flies faster, and ranges 


further than any airplane of its type in use today. 


CURTISS-WRIGHT CORPORATION 
Propeller Division + Caldwell, New Jersey 
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ECAUSE the extensive Breeze line of aircraft equipment is designed and 
manufactured strictly according to aviation standards by men familiar 
with aircraft requirements, the use of Breeze products is reflected in longer 
life and reduced maintenance costs. 
Breeze Multiple-Circuit Electrical Connectors provide a quick and easy 
means of simultaneously making or breaking a multiplicity of circuits at over- 
haul. Breeze Radio Shielding not only prevents radio frequency interference, 
but protects wiring from injury. Breeze Cartridge Engine Starters give sure, 
lasting service, require attention only at normal overhaul periods. 


The Breeze list represents a wealth of experience which can often provide 
the answer to the detail engineering problems which daily confront the air- 
plane manufacturer or the maintenance engineer. 


Radio Ignition and Auxiliary Shielding « 

Multiple Circuit Electrical Connectors « Flex- 

ible Shielding Conduit and Fittings « 
Conduit Junction Boxes. 


Cartridge Engine Starters « Dichromate 

Cartridge Containers «Internal Tie Rods e 

Propeller Pitch Controls « Elevator and 
Rudder Tab Controls. 


Flexible Shaft and Case Assemblies « 
Aerofiex Jr. Flexible Instrument Lines, 


BREEZE 
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Tachometer, Fuel Pump and Remote 
Contro! Drives ¢« Ammunition Rounds 
Counters « Radio Tuning Units. 


Generator and Ignition Filters e Exhaust 

Gas Analyzers (Fuel-Air Ratio Indicators) « 

Flexible Metal Tubing © Resistance Type 

Thermometers ¢ Swaging Machines 
and Tools « Armor Plate. 


Stainless Steel Division: Pioneers in the 
design and development of stainless 
stee! structures and fabricated products 
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AMERICA’S DEFENSE 
BEGINS WITH EFFICIENT 
PRIMARY TRAINING 


represents America’s best in men and equip- 
ment. Kinner Engines are being used in 
this work for primary instruction in all 
vital branches—in the Army, Navy, 
C.P.T.P., and the British Commonwealth 
Air Training Scheme. This is an honor and 
an obligation which every member of the 
Kinner organization has proudly assumed 


in order to insure our National Defense. 


KINNER MOTORS, INC., GLENDALE, CALIFORNIA 
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248 FACTORIES 
FLYING 


Boeing has been a leader in sub-contracting. 


The shaded portions of the drawing show the parts of the Flying This is the stor 4 of its affiliated firms and 


Fee ee ee ee what they produce for the Boeing bomber. 
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T takes two hundred and forty-eight factories to make 

a Flying Fortress. 

Plants in 80 cities scattered throughout the United States 
are now contributing to the vastly increasing production of 
these famous 4-engine bombers for the U. S. Army Air 
Corps and the Royal Air Force. Some 193 of these plants 
supply the thousands of standard equipment items and parts 
installed in each ship. The remaining 55 are subcontractors, 
now sharing the work of manufacturing major parts and 
subassemblies of the actual airplane. 

The Boeing Aircraft Company of Seattle, headquarters 
of this all-American production team, has been cited as an 
outstanding example of successful application of the sub- 
contracting process, which is strongly recommended by the 
Office of Production Management as a means of quickly 

Engine nacelles are built by Northrop Aircraft at Hawthorne. Calif. accelerating the national defense program. By spreading 

These four are enough for just one B-17. the work over a number of existing plants, large and small, 
it has been possible to make immediate use of ready pro- 
duction equipment and qualified man power in various parts 
of the country and thus short-cut the task of speeding 
production. 

While Boeing’s plant expansion program has been going 
on, outside producers have been working all the while on 
their own portions of the extensive Boeing orders. As a 
result of this far-sighted planning, finished manufactured 
parts for a new Flying Fortress model are now regularly 
flowing into the main factory at Seattle from sources in al) 
directions, while the Seattle factory is getting under way 
with its own quantity production of this model. 

Boeing began many months ago to develop new sources of 


Briggs of Detroit forms these heavy dural hat sections which will supply in anticipation of increased Flying Fortress produc- 
become compression rib chord members. tion. At that time the company began placing “educational” 
orders for various parts normally manufactured in the 


Boeing plant, in order that these outside suppliers might 
become acquainted with the technique of aircraft production 
work. Insofar as possible, these “helper” plants were 
selected in or near Seattle in order that they might be prop- 
erly coached in the work. Meanwhile, Boeing contacted 
other plants in more distant sections of the country to 
determine what would be their capabilities as subcontractors. 
The most promising of these were invited to send their 
representatives to Seattle and, at the same time, Boeing 
field representatives visited and surveyed the plants of the 
prospective subcontractors. By the time government require- 
ments for increased production were voiced, Boeing was 
ready with a selected, tentative list of plants to which it 
could turn for assistance. 

An outstanding feature of the Boeing program has been 


1 the farming out of major sub-assemblies rather than 
cue te toe a # sey ee aga — merely individual parts. Whole sections of the airplane 
m largest sub-con 


Left: Wing flaps are also among the parts turned out by Briggs. 
These aluminum alloy parts come in by the car load. 
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are now being produced in completed form in outside plants 
and shipped to the Boeing Company for final assembly. The 
largest of these are built at a newly constructed plant of 
Boeing’s, Stearman Aircraft Division in Wichita, Kansas. 
Here the complete tail surfaces are fabricated and assembled, 
as are the outer wing panels and wing tips. Other major 
parts now handled outside of Boeing’s factory include the 
entire engine nacelles, engine cowling, wing flaps, landing 
gear, fuel tank compartment doors, fuselage circumferentials, 
and numerous machined parts. Boeing’s own production is 
concentrated mainly on fuselages, inboard wing panels, and 
final assembly. Today approximately 30% of the Flying 
Fortress is built on the outside, as compared with 3% a year 
ago. 

This outside production, Boeing officials declare, is 
enabling the company to make accelerated production 
schedules that otherwise would have been impossible. 
Especially has this been true in the case of machined parts. 
Because of the difficulty in obtaining rapid delivery of new 
machine tool equipment and the scarcity of additional 
experienced machinists, it has been particularly helpful to 
be able to make use of the equipment and manpower of 
existing machine shops, which were qualified for defense 
production, but were formerly occupied with other types of 
manufacture. By “farming out” as much of the machining 
work as possible, the Boeing Company has been able to 
relieve the load on its own greatly-enlarged machine shop, 
leaving the home shop in a better position to handle 
last-minute design changes, late production releases, “cut 
and try” itetiis, and “blitzkrieg” items, which must be rushed 
through to hurried completion in order to prevent delays 
in other parts of the factory’s intricately coordinated pro- 
duction schedule. Likewise the program has been helpful 
in reduting the overload on tooling facilities, which are 
hard pressed during expansion. 

A staff of 143 persons is now at work in the Boeing Pur- 
chasing and Material Control Department, handling the 
meticulous job of purchasing and receiving the thousands 
of parts produced on the outside, including both the standard 
parts, which come from regular aircraft equipment manu- 
facturers, and the parts produced for Boeing by its own 
subcontractors. Twenty persons are assigned completely 
to the job of dealing with subcontractors and following-up 
the coordinating their efforts. Six of these are Boeing 
representatives stationed at some of the larger subcontracting 
plants. 

In arranging an outside production program for a new 
airplane contract, the Company management first deter- 
mines in a general way the amount of work required to be 
“farmed out” in order to meet schedules within the limita- 

(Turn to page 176) 


Right: Kenworth Motor Co., Seattle, and Iron Fireman, Portland, 
machine these retainer assemblies for bomb door controls. 
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Pacific Car & Foundry produce these landing gear strat braces. 
They are stacked here awaiting Magnaflux inspection at Seattle. 
























































The Iron Fireman Mfg. Co. of Portland, Ore., is a major sub- 
contractor. Among parts made are these landing gear supports. 


Flap control brackets. being checked here by a Boeing receiving 
store inspector, are made by A. W. Hecker Co., Cleveland. 


Three landing gear strut units are made by the National Supply 
Co., of Torrance, Calif. All parts are checked with drawings. 
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Sperry Lets George Do It 


But before George, the Sub-Contractor, can turn out production items, he 


must first be found, then trained, and then taken into the Sperry Gyroscope 


family. 


Outside firms are now turning out a quarter-million machine hours 


per month for Sperry, but much toil and sweat have gone into the process. 


By Carl Norcross Managing Editor, Aviation 


be E cut plenty of gears before 

Sperry came along,” said Tony 
Failla. “We'd cut ’em big, and we’d 
cut ’em small, and we thought we were 
pretty good. Plenty of prints from 
which we worked showed tolerances of 
a thousandth or less, and we thought 
the first Sperry order was just more 
of the same.” 

He reached into his desk drawer and 
took out two gears so small they didn’t 
crowd each other in the palm of his 
hand. 

“See these?” he asked. “They look 
alike to you—and to me, too. But they 
aren’t alike. Only a Parkson Gear 
Tester shows this one has a pitch dia- 
meter that is .001 too great to meet 
tolerances for a directional gyro. This 
other one is OK. - For nearly seven 
months we sweat over gears like these. 
We'd send ’em to Sperry and the in- 
spectors would reject every one. We'd 
sweat some more and send over another 
batch—and back they’d come.” 

He sighed. “We found we weren’t so 
hot. On Sperry prints when limits were 
set at a thousandth, they meant a thou- 
sandth, and there were inspectors to 
check the limits. No other firm we had 
worked for ever knew if tolerances were 

‘being met. So we had to get checking 
equipment. Sperry methods engineers 
came into the shop. They worked with 
us. We had good men and good ma- 
chines, but we learned to get better 
work from both. Month by month we 
began to lick the problem. Rejects got 
less and less. Now we turn out 1100 
different types and sizes of gears and 
our rejects are less than one percent.” 

The story of Tony Failla and the New 
Jersey Gear Company is typical of most 
of Sperry Gyroscope Company’s 50 sub- 
contractors. It is a story of toil and 
sweat, of pushing both men and machime 
tools to limits they had never met be- 
fore, of long hours and a mountainous 
pile of rejected parts which gradually 
grew smaller and smaller. It is also a 
story of how a firm playing a critical 


role in national defense was able to ex- 
pand ten-fold its output of such sig- 
nificant items as aircraft instruments, 
sound locators and other anti-aircraft 
and combat equipment. 

Sub-contracting is one of the great 
problems of national defense—and 
Sperry has gone a long way toward 
finding the answers to that phase of its 
production problems. The story of 
Sperry’s sub-contracting is not typical 
of all sub-contracting, but the underlying 
basis is the same. If Sperry can find 
and train manufacturers of such widely 
different products as cream separators 
and sewing machines to turn out parts 
for precision instruments and for anti- 
aircraft detectors, the defense manufac- 
turer of less complex products should 
be convinced that his sub-contracting 
problems are not insurmountable. 

To everyone-connected with aviation, 
the name Sperry stands for precision 
products. The directional gyro and the 
artificial-horizon are not Sperry’s most 
complicated mechanisms, yet the two 


_ child’s 


have 300 parts. Of these, 100 are 
standard items that can be purchased 
outside but which must meet Sperry 
standards. Fifty parts require no great 
precision manufacture, but all the re 
maining 150 parts are made to close 
tolerances—half to measurements of 
.001, and half to .0005. And as Tony 
Failla emphasized, tolerances are held 
to the fanatically fine leeways allowed 
on the drawings. In all its products, 
Sperry requires from 60,000 to 70,000 
distinct parts. 

Gears are one of its most difficult 
sub-contracting part. You may believe 
the gears in your $100 watch are a 
pretty nice piece of work, but they were 
play to cut compared with 
Sperry gears, many of which are made 
for variable speed drives. There is 
considerable play between the gears of 
a fine watch. There can be no play or 
back-lash in the gears of Sperry de- 
vices. Measurements on gears shown 
in the accompanying photograph are of 
an almost unbelievable fineness. 


Largest and smallest gears sub-contracted are shown here, with a common pin for 
comparative size. The gear at the extreme right has a pitch diameter with tolerances 
of .001 and tolerances on the balance of this gear are .0002 of an inch. 
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There are many gears in the products 
Sperry manufactures—and finding outside 
firms that can cut gears is an extremely 
difficult job for Sperry’s sub-contracting de- 
partment, Here are a few of the 1100 
types and sizes built by one sub-contractor. 
Each requires the highest type of precision 
work, 


Sperry history in farming out its 
work is especially pertinent at this time 
because this firm started its sub-con- 
tracting four years ago. The problems 
it has met are typical of those many 
firms are ncw encountering for the first 
time. Working closely with the pro- 
curement branches of the Army and 
Navy, Sperry made a survey of some 
1,000 firms in the general area of New 
York City in the spring of 1937. Most 
of the names secured were discarded 
after an inspection by Sperry engineers 
disclosed that they were not satisfactory. 
A few organizations seemed to offer 
Possibilities, and the first sub-contract- 
ing order was given in June 1937, 


(Turn to page 168) 
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THE SPERRY CREED FOR SUB-CONTRACTING 


1. Schedule the amount and types of 
your sub-contracting as far in the future 
as possible. 

2. In surveys of potential plants, secure 
complete information on size of building, 
type of machines, kind of product being 
made, skill of personnel available, output, 
possibilities for expansion. 

3. When you have chosen your sub- 
contractors, provide them with as much 
help as though they were new depart- 
ments of your own company. 

4. Provide complete blueprints, job 
sheets, and cost sheets. Don't hold back 
any manufacturing secrets. 

5. Set a fair price, preferably a cost- 
plus basis on early orders. Your sub- 
contractor must make a profit to stay with 
you. Admit to yourself that there is al- 
ways considerable scrap on early orders. 


6. Lend or help to secure for your sub- 
contractor, if necessary, any tools or new 
equipment he may need. 

7. Give freely of your supervisory help. 
Send ir methods engineers and shop men 
who have the “know how" on the product 
to be made. 

8. Keep complete machine charts as to 
work done and work on order. Watch for 
bottlenecks in methods and materials. 

9. Help your sub-contractor with train- 
ing and personnel problems if needed. 

10. Remember that educational orders 
may be necessary for six months on diffi- 
cult work. 

11. Follow-through on every produc- 
tion detail. 

12. Don't be over-optimistic as to early 
results. Sub-contracting is a long, tough 
job. 





American-Built as A Transport 


FLOWN AS A DIVE-BOMBER 
To the Battle-Cry of The R.A.F.... 


Above the whining carrier-wave of the squadron- 
leader’s transmitter comes the word you’ve been wait- 
ing for... °*Tally-Ho!” Over you go, my lad, peeling 
off, one by one, and down, down, down... Can the old 
kite take it? Right! She’s American-built ...down... 
down some more ...the controls grow stiff with speed 
... But they’il be sweet on the pull-out, and keen as 

fiddle-strings, going home... 


Yes, she’s got a rough trip from Newfoundland already 
under her belt when she’s delivered, but these ships America 
is building for the R.A. F. are sensitive and responsive 
to control, at fifty hours, or five thousand. Every one 
of them-—like every U. S. Army ship, every U. S. 
Navy ship and every U. S. airliner -— carries Fafnir 
Aircraft Ball Bearings at important points of motion. 


The only reason you put ball bearings in a control system is 
to gain the advantages that only ball bearings can bring. 
Rigidity, without friction. Tightness, without binding or 
wear. Minimum maintenance and adjustment. 

If you’re going after these advantages, why not get them 
to the fullest, with Fafnir Aircraft Ball Bearings? With 
races fabricated from SAE52100 steel, through hardened. 
One-piece design for both inner and outer races. Grinding 
to precise limits of contour radius, pitch diameter, radial and 
lateral eccentricity. And accurate pre-lubrication, measured 
to the fraction of a gram. 

The cost of the finest aircraft ball bearings is so insig- 
nificant a part of the ship’s total cost that you can 
letter “Fafnir” at the right spots, right on your 
sketches, without unbalancing the budget. The Fafnir 
Bearing Company, Aircraft Div., New Britain, Conn. 


FAFNIR 


Ball Bearings 


FOR AIRCRAFT ENGINES AND CONTROLS 
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BENDIX OF BURBANK, with 80% more manufacturing 
capacity today than three months ago, is producing hydraulic 


equipment in ever increasing volume for Air Corps, Navy 
and British airplanes. 


Peak output has been quickly attained—Bendix was ready 


oper geoduction Sexbiliy J nerumed by aes aptear- : ; é ‘ 
ing cylinders designed an uile by Bendix of Burbank. 
nea Selene SS See eee eee with Men, Machines and Experience to do the job, and 
manufactured for aircraft today. Bendix Aviation, Ltd., is 


fae, a tye Bendix Hydraulic Equipment is designed for Production as 
or designed by Bendix to meet his specific requirements. 


well as for Performance. 


BENDIX AVIATION, LTD. 


Subsidiary of Bendix Aviation Corporation 
BURBANE, CALIFORNIA 


HYDRAULIC FOUR-WAY VALVES + RESTRICTOR VALVES - CHECK VALVES + POWER BRAKE VALVES + PRESSURE WARNING SWITCHES 
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This is the new 10” swing 1” collet capacity 
South Bend Underneath Belt Motor Driven 
Precision Tool Room Bench Lathe. South Bend 
Lathes are made in five sizes: 9”, 10”, 13”, 1444”, 
and 16” swing, with various types of drives. 


ISOUTH BEND LATHE WORKS = 


LATHE BUILDERS SINCE 1906 178 E. Madison Street, South Bend, Ind., U.S.A. oer 
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: Dialing the Air Waves with Craig Walsh 





Braniff Airways Installs 


Automatic Direction Finder 


Braniff Airways has just completed 


© the installation of Sperry Dual auto- 
© matic direction finders on its fleet of 
© 2i-passenger Super-B liners and thus 
© becomes the first airline to make use of 


© and sure air navigation. 
© able and automatic determination of an 


this newest contribution of radio to safe 
A depend- 


a airplane’s position is provided by tuning 


> in two radio stations. 


© known, 
© pointers on the dial of the dual direction 


With the loca- 
tions of the two radio transmitters 
the deflections of the two 


finder indicate the position of the plane. 
It is not necessary that the transmitters 
be the airline beam transmitters, but 
any station on any frequency will do, 
as long as the receiver picks it up. 
This new instrument is a combina- 


. tion of two direction finders with a 


single indicating scale. There are two 


© pointers on the scale, each controlled 


by its radio receiver. Each unit oper- 
ates independently of the other, and as 
in the original single unit, each pointer 
points in the direction of the station 
tuned in. Knowing the positions of 
the two transmitters, by means of their 
call letters, and observing the position 
of the pointers, the pilot can very easily 
determine his position. Lines can be 
drawn on a map through the location 
of each transmitter parallel to the 
corresponding pointer and the intersec- 
tion is the planes location. 

The application of the dual automatic 
direction is very simple. As an ex- 
ample, a pilot can be assumed to be 
flying a plane from Chicago to Kansas 
City and to be using the radio stations 
at those cities to indicate his path. As 
the plane takes off, one direction finder 
is tuned to the Chicago station and the 
other to the Kansas City station. If 
the plane is on its proper path the two 
pointers will point diametrically op- 
posite and will be in a straight line as 
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Siations at each end of its route for deter- 
Mining its path. 
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Fig. 2. A plane using two stations off its 
path to determine its position. The con- 
vergence of the angle indicates position. 


shown in Fig. 10. If the two pointers 
are not 180 deg. apart the plane is not 
on its course and it must be swung 
over until the pointers assume a 
straight line, or what corresponds to 6 
o’clock on a clock face. 

The pilot may also choose, sometimes 
by necessity, two stations off to the 
side of his course. Then the conditions 
are as shown in Fig. 2 where the con- 
vergence of the angle represents the 
position of the plane. It isa very simple 
matter for the pilot to mark off on his 
route map the lines through each station 
and determine the intersection. 

In addition to the improvements of- 
fered in taking cross-bearings in flight 
and establishing a straight path between 
any two points, a number of other uses 
are suggested for this new device. It 
can supplement, or possibly replace, the 
present radio beam system. The radio 
spectrum is already so congested that 
it may be undesirable to add more beam 
stations and this is where the dual 
direction finder may find use in replac- 
ing the beam. Another suggested use is 
to guide planes in for landings, especi- 
ally after an instrument approach. 
When the pilot gets the ship ia line 
with the runway and two marker bea- 
cons, or one marker beacon and the 
range station, the two direction finder 
pointers would both point straight 
ahead, or be in the 12 o’clock position. 
As the plane passes over the first 
marker beacon or the range station, one 
pointer would swing around and point 
to the rear of the ship and the indica- 
tion would be 6 o’clock. As the plane 
continues and passes over the marker 
beacon at the end of the runway the 
other pointer would swing around and 
the pointers would be in the position of 
6:30 o’clock. The plane would then be 
in a position to make a landing. 


Transmitter-Receiver 
Weighs Only 101/2 Pounds 


A transmitter receiver (Type BR3T) 
capable of transmitting 35 to 50 miles 
and having receiving range up to 150 
miles, yet weighing only 104 Ib., includ- 
ing all accessories, is being produced 
by Air Associates, Inc., Bendix, N. J. 
The frequency range of the receiver is 
200 to 400 kc. in which are located the 
radio beacon and weather stations. 
Shielding on the receiver is such that 
the airplane and engine need not be 
shielded. The transmitter operates on 
3,105 ke., is crystal controlled, and has 
a power output of more than 24 watts. 
Both the transmitter and receiver are 
contained in the same case which is 44 
in. wide, 33 in. high and 7} in. deep. 
Power for both units is supplied by two 
90-volt dry batteries contained in an- 
other case of the same dimensions. 
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A mechanical starter (above) is one of the 
new additions to the Luscombe Silvaire 
Master. It is attached to the rear of the 
engine at point “A”. “B” is the cable 
attachment to the shock cord supplying the 
energy and anchored at the tail of the 
ship. “C” goes through to the instrument 



















The flap of the Lockheed Lodestar is shown 
in cutaway at the left and schematically 
above and at the left below. The hydraulic ac- 
tuating cylinder (above) operates in the fol- 
lowing manner. The flap retraction cable 
“A” is anchored to the pulley bracket struc- 
ture at “B” located in the right fuselage wall. 
Cable “A” travels to and around the forward 
center pulley of gang “C” attached to the 
piston shaft, reversing itself to pulley “D”. 
Over this pulley the cable again assumes a 
leftward direction to pulley “E” in the bracket 
on the left fuselage wall. From here it 
travels up and begins its direction out into 
the wing at “A’”. The cable for the op- 
posite wing begins at “F” and emerges 
at “F’”, while the cables “G” and “H”, for 
operating the flap in the opposite direction 
follow their respective courses. The position 
of the cables in the wing are shown in the 
cutaway as well as the various positions of 
the flap. 
















































The schematic diagram (above) is a con- 
tinuation of the paths of the cables at the 
tight. above. Cable “A’” becomes cable 
“B”, while “H’'” becomes “H”. Moving 
cable “B” to the right pulls fitting “C”, 
which, through “D”, moves the flap at- 
tachment fitting “E” downward. On the 
Lodestar this places the flap in its ex- WS 
tended position. Pulling cable “H” to the a 
right closes the flap through “F” and “G”. ( Ne 
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The Skymotor (right) recently developed 
is shown with its installation in a Piper 
Cub. Note the 4-point engine suspension, 
and the rather simple engine mount con- 
struction. The engine has a 63 B.H.P. 
rating at 2150 r.p.m. with a displacement 
of 200 cubic inches. The bore and stroke 
is 3%” x 4% respectively. Compression 
ratio 6.25 to 1, uses a 73 octane gasoline 
tank, gas consumption .55 lb., or 5.5 gals. 
an hour at full throtile. Overall length 
is 37” and height 29”. It weighs 300 lbs. 





























The dimensions of the engine mount of the Southern 
Aircraft BM-10 trainer “A” are: side truss tube, 1% 
in. by .049 in., top and bottom truss tubes, 1 in. by .049 
in. The controls at “B” are for the throttle mixture 
and carburetor air heat. “C” is the carburetor air 
heat valve. The type of exhaust system used allows A yor 
for an exhaust outlet from each cylinder to enter a J \ Ny SK 
collector ring around the nose. 
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The fusealge of the Meyers Trainer employs 
rolled hat sections for the bulkheads. The skin 
aft of the rear cockpit is attached in three 
sections below the main stringer shown. One 
piece is on either side of the ship and the third 
reaches around the bottom. 























' The engine installation in the 
Vought-Sikorsky VS-310 is de- 
signed to be readily removable 
at “A” and three other points 
around the fire wall. By dis- 
connecting the engine controls, 
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power plant unit and replacing 
* it with another is .reduced, with See 
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HYDROMOTIVE CONTROLS 


As a result, Vickers Hydromotive equipment is used 
on many of the most modern airplanes ... of which 
the Martin PBM-1 is typical. Vickers Hydromo- 
tive Controls for Aircraft do the job dependably, 
smoothly and accurately ... no matter how severe 


the service. 


The rapid development of modern aircraft has brought 
many engineering and production problems. In those 
problems having to do with the control of power 
operated mechanisms, Vickers works closely with the 
aircraft industry in developing and adapting needed 
hydraulic equipment. 























The wing gun cannon installation shown at the left is for a Madson gun. The letters 
“RK” denote structural members of the wing which take place of main wing spars 


around the cannon. “B” are gusset plates for supporting the gun and “C” is the 


loading chute. 




















The drawing above is the 
tab control mechanism of the 
Lockheed Lodestar. A-Tab 
drum cable groove: B-Right 
hand or long cable: C-Left 
hand or short cable; D-Ta- 
per Pin; E-Crank handle. 


The drawing above is the tab actuat- 
ing mechanism of the Lockheed Lede- 
star. A-Tab push-pull tube attachment; 
B-Tab mechanism housing: C-Tab act- 
uating drum. 
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The drawing at the left is the control 
column of the Lockheed Lodestar. A-con- 
trol wheel; B-sprocket wheel hub; C-chain; 
D-sprockets elbow; E-pulley bus cable; 
F-pulley control cable: G-aileron travel 
stops: H-torque tube; I-bus cable; J-con- 
trol cable; K-tab push-pull tube attach- 
ment. 


The wing structure of the Ercoupe is shown above. The web of the 
front spar is located at 25% of the chord. This spar is made with 
aluminum alloy extrusion at the top and bottom which are connected 
together by a sheet metal web, .032” thick. The extrusions taper in 
thickness along the span of the wing. The nose e 
.0138” sheet of aluminum alloy around the leading edge and is open 
at the bottom to give access to all 
marked “B” vary in thickness from .15 
.032” near the tip. These members form 
bracing and the form ribs for the part of 
placed. The stiffeners on the aileron “C” 
of .25” aluminum alloy. 
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The testing control 
and instruments 
are all conveniently 
located at one point. 





orld’s largest dynamometers 





accurately foretell aircraff engine performance 


Two 4000 hp Westinghouse Dynamometers—largest combination cradle type 
units ever built for high speed operation—are now being used by a large eastern 
engine manufacturer for testing aircraft engines to meet strict government 
requirements. 

These new dynamometers together with two smaller ones were designed 
and built to meet the special requirements of this manufacturer. They include 
a number of Westinghouse design refinements that insure extreme accuracy 
in measuring power performance of modern aircraft engines. 

Westinghouse Dynamometers are now under construction for other engine 
manufacturers to improve their testing facilities. This is only one example 
of Westinghouse ability to meet the needs of the aviation industry with special- 
ized electrical equipment. 

This competent engineering service is quickly available to you through 
your nearest Westinghouse office. It will pay you to call them on any problem 
involving electricity. 

WESTINGHOUSE ELECTRIC & MFG. COMPANY, EAST PITTSBURGH, PA. 


J-94432 





FOR MAXIMUM PERFORMANCE 
AND TROUBLE-FREE SERVICE 
SPECIFY WESTINGHOUSE: 


INSTRUMENTS 


* 
RADIO APPARATUS 
& 
MOTORS AND CONTROL 
sd 
HEAT TREATING FURNACES 


MICARTA PULLEYS 


BEACONS 


SEADROME CONTACT LIGHTS 


ARC WELDERS 








Front view of machine gun. 


Letter A indi- 


cates gun mount. In center is seen the adjust- 


able screw which raises or lowers the gun. 








By Louis Bruchiss 
and James E. Dougherty, Jr. 


Wing Mounting 
of Aircraft Machine Guns 


ILOTS, leaders of the Army and 

Navy Air Corps, and Project Design 
Engineers in the various airplane com- 
panies all agree that for the modern 
fighter ship to be an offensive threat 
it must carry at least six machine guns 
in its wings. Many of the later designs 
both in Europe and in the U.S. have 
met the problem of installing many guns 
in such a small ship quite successfully. 

Fighter planes that are being de- 
signed today will carry two and more 
20 mm. cannon in addition to numerous 
machine guns mounted in the nose and 
wings. To enable this to be done, many 
innovations in airplane and wing de- 
sign have been carried out. The details 
concerning these mountings are confi- 
dential and cannot be revealed. How- 
ever, tens of thousands of pursuit 
planes still carry only machine guns, 
and many more still in production will 
carry this armament only for the time 


The rectangular opening shows the am- 
munition box with lid removed. Arrow A 
indicates the charging cable. 
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being. It may be of interest to note 
just how machine gun mounting design 
is evolved. 

We will consider here only those 
guns mounted in the wings themselves. 
Fusélage mounted guns are known as 
fixed guns delivering semi-automatic 
fire through synchronizing gear at- 
tached to the engine, while wing guns 
deliver fully automatic fire through re- 
mote controlled solenoids operating the 
trigger gear. When operating, the 
wing guns are rigidly fixed in position, 
although they are sometimes called 
semi-flexible guns because the actual 
mounting will permit elevation and de- 
pression and a lateral movement of 
from one to two deg. depending upon 
the wing station where they are 
mounted. This allows for adjustment 
on the ground for various combat pur- 
poses and insures accuracy of fire after 
the guns have been installed, tested, 
and fired. 

The .50 cal. machine gun we will 
consider here, has two. points for a 
trunnion and post mounting, through 
a pintle and trunnion pin or bolt. The 
method of attachment varies according 
to the type of wing in which the guns 
are installed, whether box beam, truss 
or other form of construction. We are 
assuming a box beam construction with 
two main spars—running across the 
wing. Fighter plane wings are of such 
dimensions that the .50 cal. gun can 
very readily be attached to both the 
fore and aft webs of the beam and thus 
the loads comprising the weight and 
recoil, and especially the latter, can be 
carried by the entire beam. At certain 
wing stations, where very little space is 
available, due to positioning of the 
ammunition boxes, or to the necessity 
of retaining accessibility to gun and 
ammunition boxes, the gun barrel may 
protrude from the leading edge of the 
wing, and the gun itself supported or 


attached to the web only. In this case, 
a false beam has to be built between 
the rib sections on either side of the 
gun, and the ribs themselves strength- 
ened by stiffeners and similar devices. 
At other stations, the gun will be 
mounted far toward the trailing edge 
and not supported on the beam at all, 
but the front trunnions will be sup- 
ported between two special ribs to the 
rear on a false beam, aft of the rear 
web. 


Preliminary Machine Gun Analysis for 
Installation in a Wing 


In the assumed wing of box beam 
construction .50 cal. guns are to be 
placed at stations 120 and 155 along 
the wing. Gun design loads are: 

(1) Vertical load on front trunnion 

P = 435 xX 4= 1740 Ib. 
(2) Horizontal load along barrel 
P — 435 Ib. recoil load 
435 x 4= 1740 Ib. 
(The Factor 4, is for safety— 
also includes impact loads). 

(3) The gun weight = 55 Ib. 

This load is multiplied by 1349 
factor to meet average design 
requirements. 

". Pos 55 M Uae eee 

This load is concentrated at the cen- 
ter of gravity of the gun and then dis- 
tributed to the front and rear fittings 
as vertical loads. If we examine Fig. 


(Turn to page 166) 
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Does the ceiling of your bedroom 

















look like this? 


Youve just pushed the little button that puts 
your alarm clock on guard for tomorrow morn- 
ing. Then you snapped off the light and said, 
“Boy!...this bed feels good.” 

You’re all set to go to sleep with a vengeance, 
you are. But .. . will you? 

Is there any chance of your staring up at 
the ceiling and writing there the first sentence 
of tomorrow's memo-to-the-committee? Are you 
sure of that Branch Office proposition? Did you 
make a note to check the sales budget? 

In other words . . . could business have a habit 
of being on your mind? Could it be one of the 
most important items in your life? 

You bet it could. 

That’s why so many men like you point to a 
certain magazine (devoted to news of business) 
as the source of their most important reading. 


That’s why the pages of this magazine attract 
such an important audience. That’s why its 
audience is more purely packed with Manage- 
ment men than any other near its size. 


And that’s why the men who make advertising 
decisions do more selling-to-business through the 
pages of this magazine (Business Week) than in 
any other magazine of any kind! 

Advertising men recognize that these particu- 
lar pages have a way of putting power behind 
most any message. They know that business men 
expect to see their business goods displayed here. 

They know that the pages of Business Week 
give Management the opportunity of doing two 
big jobs at the same time: 


Shopping for business ideas . . . and shopping 
for business goods! 


dened 
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MASS PRODUCTION 


IN AIRCRAFT RADIO 


Lear uses a new assembly line technique to turn out its aircraft radio 


By J. H. Harris 


General Manager, Lear Avia, Inc. 


VIATION radio means eyes, ears 

and voice to the accelerating stream 

of aircraft rolling off American produc- 
tion lines today. 

The solution of our mass production 
problem differs from the aircraft build- 
er’s in one important fashion—he deals 
in tons of sheet metal and miles of 
cable; we deal in filaments barely visi- 
ble to the eye, and in fractional cur- 
rents detected only by the most sensitive 
instruments. 

And our equipment, to merit the 
pilot’s preference, must have the” same 
ability to resist shock and extreme oper- 
ating conditions as the aircraft in which 
it is installed. 

Four years ago, Lear radio equip- 
ment was, in the main, custombuilt. 
Each production job had its own speci- 
fications. Today, with every type of our 
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equipment more 
versatile, we have 
the additional prob- 
lem of engineering 
each design for 
mass. production. 

Therein lies our 
general problem— 
the production of 
$5,000,000 worth 
of sensitive, rugged 
equipment includ- 
ing receivers, 
transmitters, navigation instruments, 
antenna reels and electric motors, all 
in record time. 

The recent acquisition of additional 
floor space at Piqua, Ohio, offered us 
the opportunity to institute several 
unique manufacturing and testing proc- 
esses developed by us to meet current 
demands. The company already had 
manufacturing facilities in New York 
and Los Angeles, with the main plant 
at Dayton, Ohio. 


J. H. Harris 





The new Piqua plant, 30 miles north 
of Dayton, includes three buildings, 
housing respectively administrative, en- 
gineering and manufacturing activities. 

The first of these buildings accom- 
modates the executive, sales and ac- 
counting offices. In the second, the 
work of some 400 machinists, assembly 
workers, inspectors and testers is care- 
fully planned and correlated from the 
factory offices. The upper floor of this 
structure is devoted to Lear’s engineer- 
ing department and laboratories. Man- 
ufacturing activities, in the third unit, 
are the subject of this article. 

Careful plans have been made, keep- 
ing in mind the necessity of employing 
and carefully training approximately 
300 employees within the next three 
or four months. Training courses for 
new employees, covering such subjects 
as the proper use of tools and good 
soldering methods, are taught under 
the supervision of the personnel depart- 


ment. Both procurement and education - 








of new employees is directed by them 
in close cooperation with the plant man- 
agement. 

The new Lear plant was laid out 
with the thought that raw materials 
and supplies should come in one end 
of the block-long plant, and finished 
equipment should be shipped out of the 
other end. From the railroad siding 
and unloading platform on the west end 
of the building, to the truck loading 
dock at the east end, materials pass 
smoothly through receiving, incoming 
inspection, sheet metal and machine 
shop, many test and inspection points 
and so to finished stock. 

An area of about 2;000 sq.ft. is occu- 
pied by the company tool room. In 
this room, many of‘ the complex tools, 
dies and special fixtures required in 
machining and assembling operations 
are made by company tool makers. A 
total of $100,000 has been expended to 
obtain the most modern equipment for 
the machine shop. 

‘Two manufacturing departments are 
maintained to feed component parts to 
the assembly benches. 

The first of these is the coil depart- 
ment. In this division, many of the 
special coils are wound. A great many 
intricate coil sections are wired so the 
assembly lines can simply mount them 
on the chassis and make external wir- 
ing connections. Some of the more 
complicated coil assemblies are pre- 
aligned before leaving the coil depart- 
ment. This work is done in especially 
constructed jigs so that an individual 
section can be worked under operating 
conditions. After being installed in the 
sets, these sections need~only slight 
adjustments by the final testers. 

The other manufacturing department 
is the subassembly department. Here 
as many complete components as pos- 
sible are made up and then routed to 
the assembly lines. Variable condenser 
gang assemblies, chassis cables, dyna- 
motor filter assemblies, automatic direc- 
tion finder control heads, and items of 
this type are all made in this depart- 
ment. This results in a decided sim- 


plification of the work which is done. 


on the final assembly lines. 

At the assembly lines, material from 
the machine shop, the sheet metal de- 
partment, the coil department and the 
subassembly department converges for 
final assembly into complete units. 

For the most part, the assembly 
workers are women, as they are found 
to be very adept with small tools and 
soldering irons. 

Instead of working from cumbersome 
sample radio sets, these people work 
from clear, full-scale sequence photo- 
graphs. Each operator has a picture 
showing just how the set should look 
after he has finished his work. It 
shows the operations he performs as 


well as all those performed by oper- 
ators preceding him in‘the'line. The 
photographs are marked with part 
numbers, and other data that the assem- 
bly worker must have. 

This numbering system acts as a 
means of each operator checking to 
make sure he has not missed any of 
his work, as only those parts he is to 
install, or wires he is to solder, are 
numbered. The number of photographs 
of any device was set after carefully 
studying the number of operations any 
individual can be expected to perform 
without making mistakes. 

To simplify further the complex wir- 
ing job, Lear Avia uses a system of 
pre-fabricated chassis cables. These 
cables for internal wiring are made up 
on boards into which nails have been 
driven at every point where a bend is 
to be made in any of the wires. By 
following a simple diagram, an oper- 
ator can lay out a complex cable with 
ease. Before removing the cable from 
the board, all the component wires are 
securely laced together. After removal, 
the entire assembly is impregnated with 
wax to make it moistureproof. 

When these pre-fabricated cables are 
sent to the assembly lines, they can be 
put in the radio chassis and each indi- 
vidual wire will fall into its correct 
position. Operators working with their 
assembly photographs can easily and 
quickly make the final solder connec- 
tions. 


Inspection and Testing 


Throughout the plant are many 
highly trained machinists and radio 
men, acting in the capacity of mechani- 
cal and electrical inspectors. 

In a business where failure may not 
occur, perfect material must be fur- 
nished to..the assembly lines. For this 
reason, Lear Avia’s incoming inspec- 
tion department checks all purchased 
materials individually. In the machine 
shop and sheet metal departments, an 
inspection is made after each operation; 
spot checking is very rarely resorted 
16554 
Throughout the assembly lines, in- 
spections are made at regular inter- 
vals as each piece of equipment passes 
along a line. At the end of each line 
an electrical check, as well as.a very 
complete mechanical inspection, is made. 
Here a set is thoroughly checked for 
high resistance, solder connections, poor 
mechanical connections, etc. Fixtures 
are provided for a complete continuity 
and socket voltage test. If any diffi- 
culties due to workmanship are found, 
the equipment is returned to the re- 
sponsible operator. If a defect is due 
to a faulty part of some. sort, it is 
sent to a special repair. department. 
Having passed the line inspectors, the 
equipment goes to the test department 


tor final electrical tests and aligning, @ 

Receiver alignment is performed in Wm 
a large screen room which accommo. : ; 
dates five testers. Each tester has the am 
following equipment: a high quality 
Ferris Model 22A signal generator, am 
General Radio output meter and qa a 
Simpson continuity and voltmeter. An 
audio oscillator 


available in this test room for any of @ 
require these | 


the testers 
instruments. be 
When testing automatic direction 7 


who may 


finders, the receiver-antenna portion of ™ 


the equipment is aligned in this room, 
The test includes proper adjustment 


of all trimmers, padders and variable 


resistors, whose settings must be estab- 9m 


lished before the test data can be ree ™ 


corded. The electrical measurements | 
which are conducted for every piece ™ 
of equipment include I.F. and RF. 
sensitivity and selectivity; response to ™ 


undesired signals, such as image ratio @ 
character- 


and J.F. rejection; A.V.C. 
istic, and frequency calibration. In 
every instance the accuracy of fre- 
quency calibration of all our receiver 
equipment is maintained to better than 
4 of 1 percent. 

The receiver and gang tester aligns 
the loop portion of the equipment 
roughly in order to see that these cir- 
cuits are functioning. No loop or com- 
pass data is recorded by the receiver 
tester. 

The equipment is sent into a small 
one-man compass screen room which is 
equipped with a transmission line ter- 
minated in its characteristic impedance, 
The room factor of this line is estab- 
lished by mathematical calculation so 
that the tester always knows the mag- 
nitude of the signal into which the loop 
is immersed. 

This room is also equipped with a 
standard Ferris 22A signal generator, 
a General Radio output meter, a Simp- 
son volt-ohm meter and an RCA 
oscilloscope. 

The battery supply in this test room 
is so arranged that the tester caf 
obtain any desired battery voltage he 
requires to carry out the tests prescribed 
on the data sheet which accompanies 
the equipment. This arrangement pef= 
mits the tester to determine whether) 
the equipment will operate on a veryg 
low battery as well as a very high bate™ 
tery. This is an added safety factot | 
These battery circuits are thoroughly, 
metered so that the voltage and current] 
demands of the equipment are knowl 
to the tester at all times. Fe 

The loop portion of the equipment 
is aligned in this room, and the comm 
pass activity checked and the data 
recorded on test sheets which accom 
pany the equipment. These compasmm 
tests include: 


(Turn to page 160) 
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AMERICAN CABLE 


“KORODLESS” 
CONTROLS CAN STAND 
| : a 


%& Whether in high speed bombers or in light 
pleasure craft, American Cable aircraft control equip- 
ment is most dependable. And the adverb “‘most”’ is 
justified because it was American Cable engineers who 
pioneered and developed preformed cable and strand 
and the ““Tru-Loc”’ Fitting. They have led the way in 
developing more efficient craft and engine hoisting slings, 
mooring pennants, towing and anchor cables, push-pull 
controls and other accessories. 
American Cable control assemblies are available in 
galvanized, tinned or “KORGDLESS”’ (stainless steel) 
cables. All are preformed for easier handling, greater 
fatigue resistance, longer life. A// are built to your exact 
requirements and meet every Army and Navy specifica- 
tion. Being preformed they can be fitted with the swaged- 
on Tru-Loc terminal that saves weight and cable, elimi- 
nates the stretch found in thimble splices and develops 
100% efficiency. ; 
Use American Cable controls and fittings in your 
craft. They are made by the manufacturers who are 
“In Business for Your Safety.” 


AMERICAN CABLE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, Inc. 
WILKES-BARRE, PENNSYLVANIA 


Aircraft Department — 230 Park Avenue — New York City 
General Motors Bldg., Detroit; 2475 Porter St., Los Angeles 


4 
AIRCRAFT CONTROLS 
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By Paul H. Wilkinson 


HEN Henry Ford was offered a 
contract to build Rolls-Royce Mer- 
lin engines in the early part of 1940, 
undoubtedly he questioned whether 
these 1,200 hp. engines would be power- 
ful enough for first-line fighting planes 
by the time they came off the produc- 
tion line. Mr. Ford declined the Rolls- 
Royce contract but his interest in high- 
powered aircraft engines remained. 
Shortly after this it was reported from 
Detroit that he had decided to develop 
and build a considerably more powerful 
aircraft engine of his own design. 
Development of the Ford V-12 air- 
craft engine commenced in June, 1940. 
From the start the project was 
financed by the Ford Motor Company 
so that it would be free from govern- 
ment interference and red tape. The 
design decided upon was that of a 12- 
cylinder liquid-cooled vee-type engine 
with an output of from 1,500 hp. to 
1,800 hp. at high altitudes. The design 
specified that the cylinder displacement 
should be as small as possible so as to 
keep down weight and overall dimen- 
sions. High crankshaft speeds and 
supercharging were to be resorted to 
in order to obtain the required power 
output. Power losses were to be re- 
duced by using an exhaust-driven super- 
charger while direct fuel injection 


was to be used to reduce fuel consump- 
tion. Last but not least, simplification 
was to be the keynote so that the en- 
gine might be a real mass production 
proposition. 

Layouts were started about the mid- 
dle of July and three months later a 
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The Ford 


Testing a 2-cylinder unit of the new 12-cylinder Ford aircraft engine at Detroit. 


Be | 





Side view of mock-up of the new 1,500 to 1,800 hp. Ford V-12 aircraft engine. 








wb 


The 


exhaust-driven supercharger and the intercooler between the cylinder banks indicate 


that it is intended for high altitudes. 


2-cylinder engine was completed and 
on the stand ready for testing. The 
test engine was of the same bore and 
stroke and construction as specified for 
the 12-cylinder engine so that concise 
data could be obtained relative to the 
subsequent performance of the full-size 
power plant. The results of these tests 
were most encouraging and showed that 
the maximum power output required 
could be obtained at a crankshaft speed 
of 3,600 r.p.m. The cruising speed of 
the engine was indicated as being be- 
tween 3,000 r.p.m. and 3,200 r.p.m. 
When the writer visited the Ford 



















Motor Company in Detroit in March, 
he found many interesting features in- 
corporated in the new engine. A 2-cyl- 
inder cut-away working model, parts 
for a complete 12-cylinder engine and a 
full-size mock-up showed the thorough- 
ness with which the project was being 
handled. The engine appeared to be 
very compact for its intended power 
output and its parts were rugged and 
designed for ease of manufacture. A 
most noticeable feature was the use of 
centrifugally-cast steel parts wherever 
possible instead of steel forgings. 
The use of centrifugally-cast steel 
parts is not a new departure at the 
Ford factory as more than 8,000,000 
Ford automobiles have been fitted with 
cast steel crankshafts during the past 
few years. Bursting tests conducted 
with steel cylinder liners have shown 
that the centrifugally-cast type is more 
than 50 percent stronger than the 
forged type due to the greater resistance 
to fatigue. Another advantage of cen- 
trifugally-cast steel parts is that the 
time required for machining is greatly 
reduced as very little metal has to be 
machined off to bring the parts to size. 
With regard to the construction of 
(Turn to page 166) 















WE MUST WORK TOGETHER 


If you are unable to obtain 
a special steel just when you 
want it, a Republic metallur- 
gist may be able to suggest 
another steel that will do the 
job as well, be easier to obtain 
—and it might be less costly. 


I make this suggestion be- 
cause I feel that, as defense 
demands increase, delivery 
on special analysis steels will 
be worse before it gets better. 
True, we are the world’s 
largest maker of alloy steels, 
but, to help you and to speed 
our national defense, we must 
all work together so that 
every man, every mill and 
every minute may produce 
in huge quantities the steels 
that are in greatest demand. 


Through a simplification of 
your needs you can help 
yourself while helping us 
produce more and better steel 
—tirst line of national defense. 


ae 


Formed sections of stainless steel, held fast in jig, are welded to form a stabilizer. 


The favorable strength-weight ratio of Republic 
ENDURO* Stainless Steel, its easy weldability 


and high corrosion-resistance make it the ideal 


metal for the construction of the modern air- 
plane. Uniform chemical and physical proper- 
ties assure uniformity in fabrication, speed 
up production and reduce construction costs. 


We have a series of technical booklets on 
the various types of ENDURO and on 
fabricating and welding. Sent on request. 


REPUSLIC STEEL CORPORATIO N 
Alloy Steel Division: Massillon, Ohio « General Offices: Cleveland, Ohio 


BERGER MANUFACTURING DIVISION e CULVERT DIVISION e NILES STEEL PRODUCTS DIVISION 
STEEL AND TUBES DIVISION e UNION DRAWN STEEL DIVISION e TRUSCON STEEL COMPANY 


@Reg. U. S. Pat. Off. 
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SOUTHERN AIRCRAFT'S 
Basic Trainer 


Ease of inspection and maintenance 


are featured in this biplane 


HE Air Corps having increased its 

rate of pilot training from 12,000 
to 30,000 a year, with the prospects 
good for a further increase, military 
trainers right now are of prime im- 
portance. 

A basic trainer, the Southern 
Model BM-10 is powered by either a 
Lycoming, Jacobs or Continental engine 
of 225 hp. With a high speed of 123 
m.p.h., a cruising speed of 105, and a 
landing speed of 50 mp.h., the ship 
climbs at the rate of 850 ft. per min. 
to a service ceiling of 15,000 ft., and 
has.a normal range of 355 miles. Flight 
characteristics and structural strength 
conform to requirements specified by 
the Air Corps for primary trainers. 

Design of the BM-10 stresses ex- 
treme ease of inspection and mainte- 
nance, and maximum visibility and ease 
of egress from the instructor’s front 
seat. The fuselage is a welded chrome 
nolybdenum steel tube structure di- 
vided into two sections which are bolted 
together aft of the rear cockpit by 
means of four taper bolts, the aluminum 
alloy skin being removable in panels. 
These are hinged at the top and fas- 
tened at the bottom by quick-detach- 
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able Dzus fasteners. In approximately 
15 min. one mechanic can open up the 
fuselage completely for inspection of all 
flight and engine controls. Rear sec- 
tion of fuselage is fabric-covered over 
fairing stringers and section formers 
rolled from thin aluminum alloy strips. 
Numerous inspection doors are pro- 
vided to facilitate: inspection and serv- 
icing of control system. Cockpits are 
equipped with adjustable Army type 
seats and three-piece windshields of 
non-shatterable glass, together with 
sponge rubber crash pads for the in- 
strument boards. 

Wing arrangement follows conven- 
tional biplane practice of fabric cover- 
ing on wood framework. The wing 
assembly consists of a center section, 
two upper panels and two lower. The 
center section, which supports the 
single fuel tank, is formed from solid 
laminated spruce beams, nose ribs, tail 
ribs and plywood covering. A thick 
sheet of plywood covers the portion 
between the beams and underneath the 
fuel tank. The horizontal tail group 
is offset to the rear of the vertical tail 
group, thus exposing fin and rudder to 
free airflow when in a spin. Conse- 










quently, when the rudder is neutralized 
after a protracted spin, the plane re- 
covers normal flight immediately. 

The main landing gear consists of 
two separate units. The stub axle, in- 
stead of being connected to the lateral 
strut, as in conventional divided axle 
type, is attached directly to lower end 
of the shock absorber strut. The air 
and oil shock absorber strut and rear 
brace strut swing as a unit around the 
hinge axis at the lower longeron. 

Engine is mounted on eight lugs pro- 
vided with rubber bushings to dampen 
vibrations. The mount is a conven- 
tional chrome-moly steel tube structure 
attached to main structure by four 
taper bolts. Engine control system 
consists of push-pull tubes and _ bell- 
cranks mounted on ball bearings. 

Specifications and performance data 
of the Southern BM-10 are: 


Wing span (upper wing)...... 34 ft. 1 in. 
Overall length. «....6:00 060000 25 ft. 2 in. 
Overall Reigtt 3: 2 FOF cts 9 ft. 6 in. 
We BOR i in on enaed snkbee 304.5 sq.ft. 
Wing loading. .......000s5. 9.16 Ib./sq.ft. 
Power loading.............. 12,69 1b./hp. 
Grass. WEARS. <c.ck 3 dan dee bees 2,790 1b. 
Weight empty.................-- 2,070 Ib. 
Maximum speed............++- 123 m.p.h. 
Comment SOOM. . 0c «css s4e duane 105 m.p.h. 
Landing speed. ......ssiiss. eee ees 50 m.p.h. 
CD cick cine» nee veawhdueee 850 ft./min. 
Service ceiling..........ccceeess 15,000 ft. 
Cruising’ 1800 .<5 «000 shscoevens 355 miles 













Take a tip from the beauty on the beach. She’s got 
what it takes to make hearts turn handsprings. And take 
a tip from Dumore fractional horsepower motors... arma- 
tures dynamically balanced to eliminate vibration . . . 
commutators ground concentric with bearings for longer 
life .. . windings expanded at high speed, then sealed 
to prevent “breathing” . . . leads swaged by special pro- 
cess for 100% electrical contact...every mofor inspected 
five times during manufacture for your protection .. . 
what it takes for extra “Power Hours” of dependable, 
unrelenting performance. Let Dumore engineers solve 
your power problem. Write today — no obligation! 


THE DUMORE COMPANY, Dept. 381-F, Racine, Wis. 


SPECIFICATIONS OF TYPE AAD MOTOR 


Voltage, 115; horsepower output, 1/146: 
1/478; r.p.m., 111-7; duty, continuous; 
varying speed; weight, 3 Ibs. 7 oz.) 
bearings, composition bronze sleeve. 





The Meyers Trainer 


A primary and advanced training plane in one unit. 


[LOT training now being one of the 
cian problems both here and in 
Canada, where thousands of men from 
the four corners of the earth are learn- 
ing to fly to fight Hitler, training planes 
are at a premium. 

The Meyers OTW trainer was de- 
signed to fill the need for a training 
plane that would combine in one unit 
all the essential requirements for both 
primary and advanced training. At the 
same time it makes an ideal ship for 
the private pilot who enjoys open cock- 
pit flying. 

Powered by a 125 hp. Warner Scarab 
engine, which is standard equipment on 
the Meyers, maximum speed is 120 
m.p.h. and cruising speed is 105 m.p.h. 
The ship lands at 40 m.p.h., climbs 
1200 ft. the first-minute, has a service 
ceiling of 17,500 ft., and a cruising 
range of 400 miles. 

Controllability at low speeds is excel- 
lent and all types of acrobatics can be 
performed with ease. Spinning quali- 
ties to the right and left are said to be 
perfect, and even after ten turns recov- 
ery is instantaneous upon application 
of the rudder. 

Built to withstand the stress and 


F strain of student use, the Meyers has 


an all-metal, riveted fuselage; semi- 
monocoque to the rear cockpit, and 
full monocoque, 24 ST Alclad, from 
there aft. Fore and aft cockpits offer 
exceptional. visibility both in the air 
and on the ground. 

Wings are of conventional wood and 
fabric construction with solid spruce 
spars. Tube compression members 
eliminate the necessity for internal 
bracing wires. Ailerons are the bal- 
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anced type with Fafnir bearings, and 
on the lower wings the ailerons are 
of all-metal alloy construction operated 
by compression tubes. 

The long travel oil and spring struts 
of the landing gear are outstanding 
features of Meyers design, and an ex- 


‘ceptionally wide wheel tread of almost 


eight feet is provided. Brakes are me- 
chanically operated, and the tail wheel 
is a Goodyear full swivel type. 

Standard equipment includes dual sets 
of instruments. 


Specifications and performance data 
on the Warner powered Model OTW 
trainer are: 


Wing span 

Overall length 
Overall height 
Wing area 

Wing loading 
Power loading 
Gross weight 
Weight empty 
Fuel capacity 

Oil capacity 
Maximum speed... 
Cruising speed 
Landing speed 
Climb, first minute. 
Service ceiling 
Cruising range 








Zodiac Libra-Det 


A military trainer type built of plywood to avoid the 


bottleneck faced by manufacturers of all-metal planes. 


N open, two-place low wing mono- 

plane, the Zodiac Libra-Det ZKL- 
130 has been designed for production to 
meet present day military trainer re- 
quirements without becoming involved 
in the bottlenecks hampering the con- 
struction of all-metal planes. 

The first production job of the Zodiac 
Aircraft Corp. of Lodi, N. J., the 
“Libra-Det” was successfully test-flown 
by Romer Weyant. Powered with a 
130 hp. aircooled Franklin engine, it is 
constructed entirely of plastic plywood, 
and has a maximum speed of 122 m.p.h., 
cruising at 107. The plane lands at 55 
m.p.h., and climbs at the rate of 825 ft. 
per minute to a service ceiling of 12,250 
ft. Cruising range is 325 miles with 
25 gallon fuel tank capacity. 

Fuselage is of conventional box type 
construction with five ply birch bulk- 
heads, corner longerons of 1x1_ in. 
spruce, and diagonal braces, against the 
skin, of 4x1 in. spruce. Skin is of three 
ply birch. . 

Construction of the wing consists of 
box spars with spruce flanges, covered 
with a # in. plywood skin. The outer 
wing sections taper in thickness and in 
chord, and are covered with zs in. ply- 
- wood, Tail unit is of braced wood struc- 
tures, built up of spruce and covered 
with & in, plywood. 

Consisting of steel tubing faired with 
wood and fitted with oleo struts, the 
landing gear is the divided tripod type 
having low pressure wheels. Tail unit 
has a 360 degree swivel. 

A dual control ship, the “Libra-Det” 
fits into the primary trainer field in 


which ample demand is expected from 
increasing American, Canadian and 
South American programs. 

Specifications and performance. data 
for the Franklin powered Zodiac 
trainer are: 


WE MING i cidic os Sous cunt cwweres 33 ft. 
CFpCTE TOMO. gio cess c est tcctee 24.6 it. 
CORE MI ei oe oc ceed ecc eee 6.6 ft. 
ee SE oe ee 1750 Ib. 
ee ee 1250 Ib. 
Wing area -(with ailerons) ....162.5 sq. ft. 
INN ois he oN its ¥ 6% Vive eee 16.3 sq. ft. 
Wing loading:............. 10.6 lb./sq. ft. 
Dawe tee. TESS oe 13.5 1b./hp. 
oe OR ers ere 7 sq. ft. 
| I ono ee eee 3.9 sq. ft. 
NES vesweesee tés we ese 17.2 sq. ft. 
EE oe ae 14 sq. ft. 
Maximum speed......... ce. 122 m.p.h. 
eee ee 107 m.p.h. 
SS ee 55 m.p.h. 
tis Sed base ws s6-010 109 825 ft./min. 
Ser Vee PORTING... 5 oo. s wdseees oe 12,250 ft. 
CLUTTER ADIO aso, 6 00-0 niet aes 5 325 miles 
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THEY GAVE ME 

2 WEEKS TO MAKE NEW 
DRAWINGS...1 HAD THEM 
READY IN 4 DAYS 





EG Pe: 


SMILED when the Chief Engineer handed me his notes at 

the end of the conference with the Production Chiefs. When 
he said, ‘Bill, have your draftsmen make these changes . . . corrected 
drawings must be ready in two weeks,’ | knew | would give him and 
the rest of the boys a big surprise. 

-“For years we've had the same problem of rushing out drawings 
on new models. Last minute radi my demanded by the production 
department always proved a Jonah . . . disrupted the whole drafting 

‘department for weeks. 

“But | knew it was going to be different this time. Now, with an 
Ozalid machine installed right in the drafting room, we were all set 
to make changes in a hurry. 

“What a time-saver for a drafting department, | thought, as | 
‘realized we were going to cut our drafting time from weeks to days. 
Here’s how we did it. 

“We made Ozalid transparent duplicates of all drawings to be 
revised . . . deleted that part of the design to be changed with Ozalid 
Corrector Fluid . . . drew in corrected details and specifications in 
pencil. Result . . . altered transparent prints which actually are new 
originals . , prepared i in a fraction of the time required to make the 
same changes by the Van Dyke Process or by retracing. | 
‘“But how do you like this—when | handed the complete job to the 
Chief Engineer 10 days ahead of schedule, he never batted an eye. 
| couldn’t understand it, and it wasn’t until later that | found out he 
knew about the Ozalid Process all along and had told one of the boys 
to put me wise to the savings possible with an Ozalid installation. 
Was my face red! 

“Let me give you Chief Draftsmen some sound advice: Don’t make 
the same mistake | did. Don’t wait until the Boss gives you a hint 
before you investigate the short cuts in drafting possible with Ozalid 
transparent duplicates. Don’t delay. Get the facts today.” 


SPECIFY 
WHITEPRINTS 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION 
JOHNSON CITY, N.Y. 


Oza Canada - HUGHES OWENS CO. LTD, M 












Advantages O 
OZALID TRANSPAR 


ENT DU 
OVER VAN OT PLICATES 


E NEGATIVES 








By Selig Altschul 


664A LL that glitters is not gold” is a 

maxim that applies with par- 
ticular force to the air lines at the 
present time. Hardly a day passes with- 
out a newspaper report of some air 
line recording important gains in 
revenue passenger miles or in gross 
revenues. Unfortunately there is “many 
a slip betwixt gross and net”. This 
makes it almost mandatory not to stop 
at fragmentary news reports but to 
reserve judgment until all the results 
are in. For example, passenger revenues 
for American Airlines in the first quar- 
ter of 1941 amounted to $3,510,847—a 
record for the period, and a gain of 28 
percent over the 1940 quarter. Yet, net 
profit for the period was down from 
$304,053 to $71,060—a decline of 76 
percent. More gross and less net—a 
strange anomaly in a growing industry. 
This result however, merely reflects the 
increased costs incident to new equip- 
ment acquisitions and training expenses 
for new personnel. Not only are well- 
trained mechanics lured to better paying 
jobs in the aircraft industry but there is 
no longer available a reservoir, from 
which the air lines may draw upon for 
new men. Moreover, replacements must 
be made for many employees drafted 
under the Selective Service Act. It can 
thus be seen that not all training ex- 
penditures can be attributed to pilots 
and new plane acquisitions. 

American’s increase of almost 50 per- 
cent in its provision for obsolescence 
and depreciation also helped offset 
traffic gains by a substantial margin. 
Interestingly enough, the provision for 
depreciation was revised downward 
effective Jan. 1, 1941, on aircraft radio 
equipment and propellers, and ac- 
counted for a change of $32,192 less 
than it would have been had the previous 
rates been continued. In other words, 
without this depreciation rate revision, 
American’s first quarter net profit 
would have been further reduced from 
$71,060 to $38,868. It is fair to note 
earnings for the 1940 March quarter 
were bolstered to the extent of $110,025, 
representing a non-recurring profit on 
the sale of aircraft. 

It is important to segregate these 
non-recurring profit items in order to 
obtain a true picture of earning power 
of any company in any industry. The 
main pursuit of an air line is to sell 
transportation in all of its branches— 
passenger, mail and express. The sale 
of airports and planes is not one of the 


Aviation's Earning Power 


major objectives of a transport com- 
pany. Yet a substantial portion of the 
air transport industry’s 1940 net income 
resulted from other than “normal” 
operations. Of the industry’s 1940 net 
income of about $4,400,000 more than 
25 percent came from non-recurring 
sources, Among the major units, non- 
operating profits ranged from a high 
of 41 percent of United’s net income to 
a comparable figure and low of 14 per- 
cent for American. For 1941 it is un- 
likely the industry will show any 
substantial non-recurring income. 

The detailed analysis surrounding 
American’s report for the first quarter 
of 1941 may also be applied to the state- 
ments currently being released by other 
carriers. 

Due to their highly seasonal char- 
acteristics, Eastern and National may 
be the only lines to join American 
in the profit column for the current 
March quarter. Indications are that all 
of the other carriers finished the first 
three months with material deficits. 
Such losses may be attributed, for the 
most part, to the factors already 
enumerated. 

It is significant that a large percent- 
age of these increased costs, which 
accounted for reduced profits or larger 
deficits, may also be classified as non- 
recurring and may not forever be 
present to plague the air lines. 

Non-recurring or otherwise, inves- 
tors have expressed their disappointment 
in air transport securities with the con- 
sequent effect of these issues selling into 
new low ground. As indicated by our 
averages, the air transport group on 
May 2, 1941, (at 00.00) reached a new 
low since Dec. 1, 1939—virtually can- 
celing the outstanding rise experienced 
last year. The all-time peak was at- 
tained on Apr. 12, 1940, with the air 
transport average at 34.66. As a con- 
trasting note, the aircraft average 
recorded its high of 48.65 on Nov. 3, 
1939—the same day the general market, 
as expressed by the 50 stock average, 
made its high of 93. The aircraft group, 
however, at its recent low of 32.68 on 
Apr. 17, 1941, was at the lowest level 
since Sept. 1, 1939, when we first started 
to use the accompanying averages. On 
the other hand, the air transport group 
remains above the low of 14.38 recorded 
on Sept. 1, 1939. In addition to depict- 
ing the trend of aviation securities as 
against the general market, our aver- 
ages may also have application for 
those who are “chart conscious” and 
who desire to interpret technical market 
movements as a basis for commitments. 


The approach of the normally profit- 
able summer season held considerable 
promise for the air transport industry to 
show sufficient earning power to more 
than offset the losses sustained thus far 
this year. Then came the announcement 
that the President had directed Secre- 
tary of Commerce Jones to make a 
survey of transport air lines to see how 
many planes could be bought for lease- 
lending abroad. It was indicated that a 
substantial number might be available 
but there was no thought of limiting 
production of civil airplanes at this 
time. This news obviously implied 
near-term restriction of air carrier 
operations with its consequent limitation 
on earnings. Once again the reaction 
in the market-place was lower prices for 
air transport equities. 

Overlooked by many was the fact that 
the air lines for almost a year have been 
selling their older type planes to the 
British. Such sales have been made as 


more modern planes were acquired. As | 


previously indicated, it is precisely these 
sales which accounted for an important 
segment of the industry’s 1940 net in- 
come. Informed sources feel that only 
a small amount of surplus equipment is 
currently available. Moreover, press dis- 
patches report the President as indicat- 
ing that no curtailment of domestic air 
service was envisaged. All that may 
be anticipated, according to observers, 
is the restriction of further expansion 
in the form of opening up new routes. 
Estimates indicate that even after the 
sale of available “surplus” planes, the 
air lines would still be able to. handle 
the anticipated 25 to 30 percent gain in 
traffic this year. 

The new tax bill to be enacted may be 
expected to take its toll of any residual 
air line earnings. While under existing 
legislation, the air carriers are exempt 
from the imposts of excess profits taxa- 
tion, there is no assurance that such 
exemption will be maintained. The in- 
dustry can, however, count on the nor- 
mal tax rate of 24 percent being 
increased to 30 percent. 

All these factors conspire to becloud 
the immediate outlook for the air trans- 
port industry. Possible interference with 
normal operations by government edict 
is nowhere as high-lighted as it is in 
the air transport industry. This con- 
dition will undoubtedly lead to con- 
siderable nervousness on the part of air 
carrier investors who may be inclined 
to overlook that no one single company 
or industry is immune from increasing 
government restrictions. 

(Turn to page 146) 
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MANUFACTURERS FOR OVER 30 YEARS 


THE ACCEPTED “STANDARD” BY 


METAL WORKING INDUSTRIES— 


for Low-Cost... Dependable... Safe 
_.. Skid Transportation Systems. . . 


“AUTOMATIC” three and five ton low and high lifts have earned the 
wide acceptance by Metal Working Industries everywhere as the STAND- 
ARD for efficient skid transportation and storage systems, because — 


In no other competitive trucks of these types are all the “AUTOMATIC” 
features for greatest overall efficiency . . . exceptional smooth controls... 
utmost ease and flexibility in maneuvering .. . top speed performance with 
ultimate safety to operator . . . materials and mechanism ... 


Get the full details and facts now concerning these trucks as illustrated 
here — use the coupon — 


AUTOMATIC TRANSPORTATION CO. 


DIV. OF THE YALE & TOWNE MFG. CO. 


63 WEST 87th STREET CHICAGO, ILLINOIS 


eee: Sam itieed is: 
Model "LO-5"—For heavy-du r- 
formance and efficiency to handle 10,- 
000-Ib. skid loads. Has standard plat- 
form 60" long, 26" wide, 11" high with 
5" lift. Speed-O-Matic Drive control, 
Equa-poised drive and Dynatrol lift units. 


Model “TLN-3"—For 
6000-lb. skidload 


tiering plus transpor- 
tation. Hes standard 
platform 55” long, 
Models. Optional equipment on LN-3 and 27" wide, 10%" high, 


Standard equipment on LO-5 end TLO-5 


TLN-3 Models. Ideal for Foundry Service or 62" lift 
Abrasive-Ceramic and : 
Gypsum plants. 


Outstanding Features 


Fully enclosed self- 
dligning ball - bearing. 
ad connection 6 
synthetic ru 

| ber shields. Triple sealed 
| til whee! bearings and 
| other “AUTOMATIC” 
| for full protec- 


@gainst foreign 





Wie 
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Model “LN -3" — For 
speedy transportation 
and placing of 6000-Ib. 
skid loads. Has stand- 
ard platform 55" long, 
27". wide, 1034" high 
with 6" lift—Spur gear, 
drive and lift units—Ro- 
tor-Brush control system. 
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WHEN YOU BUY TRUCKS -- 444 AUTOMATIC. 





BUYER'S LOG BOOK 


What's New in Accessories, Materials, Supplies, and Equipment 





Said to solve the old problem of proper instrument cleaning, the L ¢& R /nstru- 
ment Cleaning Machine and “Power Nofome” cleaning solution will effectively 
clean instruments, parts and assemblies in between 8 and 12 minutes. Developed 
by L &€ R Mfg. Co., Newark, N. J., each machine is furnished with 1 gal. of 
Power Nofome and 2 gal. of rinsing solution. Basket holding work readily snaps 
into place on the motor shaft, and the central bar, on which agitator motor is 
mounted, properly positions basket over each solution jar. The basket is first 
lowered into jar containing Power Nofome. A rheostat regulates motor speed, 
the motor driving the basket through a 14 to 1 reduction gear. After running in- 
solution, motor carrier is raised out and rotated to throw off excess solution. 
Operations*are repeated in second and third jars containing rinsing solution. 
Fourth position is the drying chamber which contains a separate motor and fan 
in conjunction with a hot plate. Net weight of machine without solutions is 
414 Ib.; dimensions 174x 164x23 in.; jars of 14 capacity—AviaTIon, June, 
1941. 


# #2 


For lubricating unreachable parts, Wilbur & Williams Co., 348 W. 42nd St., 
New York, N. Y., have a penetrating oil that should go a long way toward 
making the wheels of National Defense turn more smoothly. Here is an oil that 
will prevent delicate steel parts from being rendered useless with slight tarnish or 
rust marks resulting from perspiration from operators’ hands. Flowing freely 
at temperatures ‘as low as 40 deg. F. below zero, this penetrating oil will not 
becom mmyor sticky at 1000:deg. F., but remains greasy without carbon- 
izing iftto hard particles——Avration, June, 1941. 


. 
~ 


A new development, the Automatic Microsize Control Unit, will be of first 
interest to all production personnel responsible for the final finish processing 
of bores. Released by Micromatic Hone Corp., Detroit, Mich., the Control Unit 
generates accurate sizing—in high production—uniformly within the limits from 
.6002 in. to .0005 in., reducing the tolerance range and number of selective 
fits. Mechanism is arranged with visual dials to facilitate set-up, adjustment, 
and complete operating control. Additional controls provide for (1) instan- 
taneous abrasive expansion only to average rough bore size; (2) controlled, 
uniform rate of abrasive expansion feedout to uniform size and finish, under 
variable pressure, and, (3) expansion collapse of abrasive members always to 
same starting diameter, under mechanical control, and automatic compensation 
for average stone wear.—AviaTION, June, 1941. 


A compact single purpose collet chuck, which can be attached quickly to hand- 
pieces used on Stow flexible shaft machines, has just been brought out by 
Stow Mfg. Co., Binghamton, N. Y. New unit is furnished in two sizes, } in. 
and # in. chucking capacities, and in two styles. With straight-threaded, hexhead 
stud, the collet chuck interchanges with the clamp spindle on standard hand- 
piece. With the tapered shank it fits into the tapered socket of the high speed 
hand-piece, a type used with rotary files, mounted points or other high speed 
tools, to assure true running on precision work. Tapered type of collet chuck 
will also fit a tool post attachment for grinding operations with a lathe— 
Aviation, June, 1941. 


A versatile precision tapping machine is a practical tool, and Bakewell Mfg. 
Co., Los Angeles, Calif., in their Precision Tapper have a tool which will give a 
perfect thread in plastics, aluminum and its alloys, magnesium, bronze, die casting, 
nickel and stainless steels, and chrome molybdenum alloys. It will cut internal 
and external threads with equal ease, right or left hand. In the No. 2 Tapper, 
built for heavier work than the No. 1, the 2 hp. motor has two forward speeds, 
900 and 1800 r.p.m., and a reversing speed of 1800 r.p.m. It is also back-géared 
integral with the motor, and in addition has a back gear located in the head: of 
the tapper giving a speed range of from 12.4 to 1442.2 r.p:m. With a Bakewell, 
tap breakage is no longer a consideration. A clutch, adjustable to the safe torque 
resistance of the tap, will slip hefore the tap breaks.—Avration, June, 1941: 
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Micromatic Control Unit 
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Bakewell Precision. Tapper 
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Among 17 airlines recently honored 
by the National Safety Council for 
operating throughout 1940 without a 
fatality, American Airlines, Inc. received an added 
grand. award for 1,000,000,000 safe passenger- 
miles during the last five years. Douglas accounts 
for over 70% of the land planes used by the 
award winners and American Airlines’ most nota- 
ble safety record was made with 100% Douglas 


DOUGLAS 


17 AIRLINES GIVEN 1940 SAFETY AWARDS 
WITH AMERICAN AIRLINES, INC. HONORED 
FOR ONE BILLION SAFE PASSENGER-MILES 


equipment. In addition to the foregoing awards, 
the Inter-American Safety Council presented its 
1940 aviation award to Pan American Airways 
System and its affiliate, Pan. American-Grace Air- 
ways for a perfect safety record of 113,200,630 
passenger-miles in Latin America last year. Pan 
American is Douglas equipped and Pan American- 
Grace is Douglas 100%. Douglas Aircraft Co. Inc., 


Santa Monica, California. 


tL IN AIRLINE SAFETY 


These Major Airlines of the Americas are Douglas Equipped: American Airlines, Inc. .. Braniff Airways 
Canadian Colonial Airways...Catalina Air Transport...Chicago & Southern Air Lines... Delta 
Air Lines ... Eastern Air Lines... Inter Island Airways... Northwest Airlines... Northeast Airlines 


Pan American Airways System... Pan American-Grace Airways... Pennsylvania-Central Airlines 
T.W.A. .. United Air Lines ... Western Air Lines 









Progressive 3-Phase A.C. Welder 


Firestone Rayon Tire 
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The ‘‘Fitzem’’ screw driver, a recent development by Peters Mfg. Co., Cleveland, 
Ohio, is claimed to be the only screw driver which can be used on both Phillips 
recessed-head and slotted-head screws. Blade is reversible and interchangeable, 
made of molydbenum high carbon steel, heat treated and Rockwell tested. Handle 
is extruded plastic, unbreakable, non-chipping, non-splitting and shock proof, and 
unaffected by oil, water or grease. Available in sizes No. 1 to 4 in various blade 
lengths, it gives universal coverage and is guaranteed for a lifetime. Sold by 
The Servwell Products Co., Cleveland, Ohio.—Aviation, June, 1941. 


High-speed production process for spot welding aluminum may prove a simple 
solution contributing to mass production of aircraft. Announced by Progres- 
sive Welder Co., Detroit, Mich., the new process involves no costly “energy 
accumulators.” Principle on which equipment operates is based on use of all 
three phases of 3-phase alternating current and consists essentially of passing 
current through a converter, which eliminates negative portions of wave. Result- 
ing pulsating current has time cycle of 300 deg. instead of 360 deg. Current 
then passes through welding transformer amplifying current, This secondary 
wave, ideal for welding aluminum, rises to maximum almost instantly. Com- 
plete equipment is almost identical with standard Progressive pedestal-type 
welding equipment.—AviaTion, June, 1941. 


Bringing Archimedes’ principle of the lever and fulcrum up to date, Yale ¢ 
Towne Mfg. Co., Philadelphia, Pa., announce the new and improved “Red 
Streak” hand lift truck with simplified lift redesigned for utmost efficiency. The 
“Red Streak” lift mechanism has fewer moving parts and incorporates safety 
features to prevent tripping and “flying handle.” Entirely new is the handle 
balancing mechanism which keeps handle in upright position, prevents tripping 
and relieves operator of handle weight. Less bending effort is required because 
of a shorter handle stroke, and to prevent “cornering” in cramped quarters, the 
truck features 90 deg. lift and full 180 deg. steer. Improved “Red Streak” is 
available in wide or narrow frame models.—AviaTIon, June, 1941. 


Contributing to more economical operation of transport planes, The Firestone 
Tire & Rubber Co., Akron, Olfio, has introduced a new rayon airplane tire 14 
lb. lighter than the conventional tires used. In actual plunge tests the new tire 
(size 7.00-16, 10 ply) withstands 38 percent more punishment than old style 
tires, and tests simulating landings showed rayon cord body is 100 percent more 
durable. Tread features a 10-rib design and is made of a new rubber compound 
which bonds inseparably with the cord body. Importance of weight reduction is 
apparent when evaluated in terms of additional payload. It has been estimated 
each additional pound of payload brings in an extra $30 yearly.—AvriaTion, 
June, 1941. 


Changeover to plastics in aircaft parts manufacture will be facilitated by H-P-M 
Injection Molding Presses designed and built by the Hydraulic Press Mfg. Co., 
Gilead, Ohio. Operating on injection process, rather than compression method, 
H-P-M presses are said to result in high production through increased speed of 
press operation. Basic specifications: clamp pressure, 200 tons; max. mold size 
164x24 in.; min. shut height of mold, 6 in.; max. opening between plates (open), 
18 in.; max. stroke of mold carrier platen, 12 in.; max. weight material injected 
(one cycle), 12 oz.; pressure p.s.i. on material in injection chamber, 30,000 Ib.— 
Aviation, June, 1941. 


H-P-M Injection Molding Press 





Roof decks for aircraft factories, having a great strength plus light weight, 
which are of fire and fungi proof construction, and having excellent sound 
absorbent qualities, are a product of POrete Mfg. Co., North Arlington, N. J. 
POrex Slabs are made of high grade mineralized wood fibre bound under high 
pressure with Portland Cement. These slabs will stand up under continuous 
exposure to water, are odorless, and will resist a fire of 1700 deg. F. for over 
an hour. Tests show plain POrex Slabs without finish are good for a breaking 
load of over 325 Ib. per sq. ft. on a 25 in. spacing of the purlins, even after 
40 hrs. of immersion in water—AviaTION, June, 1941. 


Simplified welding is claimed as the outstanding feature of a new a.c. electric 
arc “Weldmaster” just announced by the Ideal Commutator Dresser Co., 5146 
Park Ave., Sycamore, Ill. Design includes a reactance winding on a separate 
core in addition to transformer. Winding acts as a stabilizer, making it easy 
to strike an arc and hold it. Standard welder is for 230 volt, 60 cycle operation. 
Overall dimensions, 17x15x26 in., weight 190 lb. Fifteen different welding heats 
between 20 and 175 amperes give the operator accurate heat and penetration 
control for each individual job and different parts of same job. Penetration 
may be up to } in. or more if desired—Aviation, June, 1941. 


A new bench unit for testing propeller governors has been developed by Air 
Associates, Inc., Bendix, N. J. Compact, easily operated, unit is designed for 
all types of existing governors and has sufficient oil flow to test larger types 
now being developed for new propellers. All required indicating devices are 
provided to give a thorough check of governor operation under all service con- 
ditions, and to permit accurate adjustment of unit for optimum performance. 
Mounting pad with adapters for various types of governors, an electric motor 
with variable speed drive, tachometer, pressure gages, and a specially designed 
flowmeter are included with the bench unit. This flowmeter indicates oil flow 
in quarts per minute with an accuracy of two tenths of one percent. Complicated 
weight tanks and oil collector devices are thereby made unnecessary.—AVIATION, 


June, 1941. 


Flexible shaft machines for grinding, burring, lapping and polishing internal 
and external reduction gear teeth should be of special interest to the growing 
crop of aircraft engine manufacturers. These machines, which are standard 
equipment in some of the big engine plants, are made by Walker-Turner Co., 
Inc., Plainfield, N. J., in various models. Two-speed bench bodel with 4 hp. 
geared motor has a low speed of 1750 and a high speed of 3500 r.p.m. With 
a stepped-up gearing this gives a spindle speed of 3800 and 7600 r.p.m. respec- 
tively. Shaft is built of highest quality high carbon steel, extremely flexible 
yet unusually rugged. Other models by Walker-Turner may be had for grinding 
and burring of cylinder heads, finishing oil sump castings and small parts, 
finished polishing of crankshafts, etc—Avriation, June, 1941. 


Demand for a millibreak switch for d.c. service can be satisfied by the new 
type D, Mu-Switch, developed by Mu-Switch Corp., Canton, Mass. Capable of 
handling non-inductive loads of ‘niore than 2 kw., this latest development gives 
designers mearis of simplifying d.c. control circuits by elimination of relays. 
Particularly interesting, its special alloy contacts and magnetic arc blow-out 
device obviate need for the condenser, heretofore considered an essential adjunct 
to a contactor breaking d.c. loads. Guaranteed for a million operations at full 
rated load—AviaTion, June, 1941. 
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Ideal Electric Arc Welder 


Type D Mu-Switch 
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—— 
AIR TRANSPORT IN THE 
WESTERN HEMISPHERE 





ROM TIP of land to tip of land, the Western Hemisphere 
F stretches North to South 9,600 miles. Except in the United 
States, transportation is far behind the needs and possibilities 
of this vast region. 

Already there are clear signs, however, of the changes to 
be made by aviation. Without benefit of the railroad-highway 
phases of civilization, Alaska has gone from dog team to air- 
plane; transport throughout huge territories of Latin America 
has leapt from mule and river barge into the air. One line — 
Pan American —already operates over more than 70,000 route 
miles, of which 40,000 are in the Western Hemisphere. 

Air transport ignores national boundaries, opens up North 
to South channels of trade and communication. It brings all 
parts of the productive Antilles within a few hours of main- 
land, and gathers the republics of this hemisphere into closer 
community of interests and ideas. Sea and mountain barriers 
vanish as freight, mail and cargo fly the vast distances of the 
new world. 

The inevitable great further development of air transport 
in this hemisphere presents an historic challenge to American 
genius in engineering and organization. We shall be called 
upon for continuous pioneering, planes—and trained men. 


Sia 


President 


Academy of Aeronautics, LaGuardia Field, New York 
Casey Jones School of Aeronautics, Newark, New Jersey 
COMPLETE TECHNICAL COURSES IN AERONAUTICS 


ADVERTISEMENT NUMBER TWO OF A SERIES ALSO APPEARING IN TIME AND FORTUNE 
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Jie Fittest Chal Money Car BUY /, 


No. TD5 Aivama am W-Y-) 4: 


45 Pieces 


DESIGNED ESPECIALLY FOR THE AVIATION MECHANIC 


OOD service depends on good tools and the 
knowledge of how to use them. Nowhere is good 
service more important than in the aviation industry. 


For 65 years Bonney has specialized in the manufacture 
of quality tools for every branch of the service industry. 


The new No. TD5 Set illustrated has been assembled 
based on a knowledge of the needs of the aviation mechanic. 
Each one of the 45 pieces is included because of a definite 
need for that particular tool in aviation service. 


Each piece is made of the finest steels obtainable, heat 
treated to bring out the ultimate strength of the steel and 
with the finest finish possible to put on hand tools. They 
have well earned their reputation among mechanics as 


“The Finest that Money Can Buy”. 


All 45 pieces in the new No. TD5 Bonney Set are 
packed in a strong, attractively finished metal box measuring 


31) N IN =) GO) NC) = 


2014" x 8” x 5”. It includes removable tray, carrying 
handle, padlock hasp and two end catches. 


Contents include 8 hexagon sockets with openings from 
sh6 to 34"; 6” extension; 8” sliding “T’ handle; 7” 
reversible ratchet, all for 3’ square drive; 4 TyType 
wrenches (combination box and open end) with 36”, 7A.5", 
Yo" and %.6”" openings; 2—15° angle long type box 
wrenches with 5”, 1146”, 34” and 7A,6’’ double hexagon 
openings; 2 open end engineers’ wrenches with 546, 34", 
The’ and 4” openings; 8” open end adjustable wrench; 
4 pliers in needed types; 5 assorted screw drivers; 31/ oz. 
and 34 Ib. ball pein hammers; 10 oz. soft face hammer with 
one regular tip and regular tip with brass insert; 6 assorted 
chisels and punches; adjustable hack saw frame; 3 assorted 


files and 3 file handles. 


There's a Bonney Jobber near you who has a complete 
stock of Bonney Tools. See him or write for catalog of the 
full line. 


revmm K@@) Mn’ L@) P1545 


ALLENTOWN, PA. 


ln Canada—Gray-Bonney Tool Co., Ltd., Toronto 
Export Office—38 Pearl St., New York, N. Y. 
Stocked by Leading Jobbers Everywhere 
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Speed up of production is the result claimed for the new line of cam operated 
mill duty controllers made by Cutler-Hammer, Inc., Milwaukee, Wis. Available 
in two-speed, three-speed, and multi-speed types,.the céntrollers are ideal for 
mill auxiliaries, crane hoist, bridge, and trolley. applications. Contacts are 
verticle, double break, silver to silver; cam shaft operates on ball bearings sealed 
against dust. Easily accessible terminal board simplifies installation and service, 
and a heavy case and cover, for either separate or bench board-mounting, pro- 
vide protection from dust and mechanical injury—AviArion,, June, 1941. 
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New explosion proof aircraft motor for propeller and carburetor de-icer pumps, 
and other applications in the industry, is produced by The Dumore Ce., RacMie, 
Wis. Having a 1/30 hp. rating at 7500 r.p.m. and built for continuous duty, 
12 or 24 volt operation, the new type “E2X” motor meets requirements of U. S. 
Air Corps. specifications 32159 and 32160 Class C, style IV. It is outstanding 
for its compact construction, having an overall length of 4} in. and weighing 
2 lb. 2 oz. Another motor, larger and developing more power, but of the 
same series, is the A2X with a rating of 1/15 hp.—Aviation, June, 1941. 


Wooden adjustable pitch propellers for light aircraft should interest pilots who 
have experienced difficulty in take-off and climb in the higher, rarified atmosphere 
of mountain fields. Freedman-Burnham Engineering Corp., Cincinnati, Ohio, 
claim their propeller can be adjusted to prevailing conditions and guarantee sea ; 
level take-off performances from fields located at altitudes up to 10,000 ft. 

Smoother running engines are obtained with the F-B propeller, and when correct 

pitch ‘iis set, it is possible to effect a saving up to 10 percent of gas and oil. At sea 
level, again by adjustment to local conditions, it is possible to get from 50 to { 
150 ft. per min. additional climb, and from 3 to 6 miles per hr. faster cruising 
speed than with a fixed pitch prop.—AviatTion, June, 1941. 





Dumore Explosion-Proof Motor 


For mass production, the Scherr Comparitol provides an easy, fast and depend- 
able means for inspection of finished parts, gages and tools. Inspection is said 
to be cut in half by this instrument which checks as close as .0001 in. Made 
by George Scherr Co., Inc., New York, N. Y., the Comparitol permits operator 
to use both hands for handling work and provides practically foolproof visual 
operation. Any operator, skilled or unskilled, can easily read and understand 
the plainly defined scale. Parts can be inspected as fast as an operator can pick 
them up and push them under the feeler point. Weighing only 25 Ib.,the 
instrument is readily portable and will give years of trouble-free service in 





» continuous shop use.—AviaTiIon, June, 1941. 

” An internally heated electric salt bath furnace, said to produce more uniform 
heat, reduce fuel costs and eliminate excessive spoilage of carburizing salts, has 

e been brotight out in an improved type by Upton Electric Furnace Co., 2211 

rf Grand River, Detroit, Mich. Featuring the adoption of a ceramic brick pot 

x guaranteed for one year’s operation, the new model is based on a design 

- described as the “electrothermic—permeation” principle. Heat for the bath 


" | is generated throughout all the effective working space, and distribution of 
current flow for heating the salt is by unique arrangement of electrodes 


h; so that greatest heat is at bottom of the pot, with the balance decreasing in 
i. intensity as it approaches surface of liquid. Overheating of work does not 
th occur because of great difference between the electrical resistance of any 
d metallic part and the electrical resistance of salt—Avi1aTion, June, 1941. 
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Jusr AS THE BOMBER’S CREW depends on the split 
second action of Adel Hydraulic Selector Valves, so major air- 
craft companies of this country have learned to count on Adel 
4 for action in design and production, not only of hydraulic 
— i ie equipment but also of a score of other vital proprietaries. 
ye Whether the demand be for increased production of products 


already standardized, or for new accessories to cope with new 
problems, America can always look to Adel for action. 
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In the days of stage coaches the orse shoe \ was an es- 
sential part of the motive po : ‘foday, in airplanes, 


NATIONAL SAFETY COUNCIL 


INCORPORATED 
FOUNDED 1912 


THE TRUSTEES’ 


COMMEMORATIVE SAFETY AWARD 
PRESENTED TO 


AMERICAN AIRLINES, INC. 


THE FIRST AIR TRANSPORT COMPANY 
TO OPERATE 
ONE BILLION PASSENGER MILES 


WITHOUT A FATALITY TO PASSENGER OR CREW 

THIS COVERS A PERIOD OF MORE THAN FIVE YEARS 

A WORLD RECORD IN SAFE AIR TRANSPORTATION 
DESERVING HIGHEST COMMENDATION 


W. H. CAMERON JOHN STILWELL 
SECRETARY NEW YORK PRESIDENT 


APRIL 22, 1941 
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Contractors to the United States Army, Navy and Coast Guard and Aircraft Engine Builders 
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Washington 


C. F. McReynolds 
Pacific Coast 


Jay P. AuWerter, E. 2. Lockin, 
New York 
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Auto Share in Plane Program Stepped Up 


To Get More Bombers in 


Washington (AVIATION Bu- 
reau): The huge new fleets of 
bombers with which Roosevelt 
made headlines are to be built 
in cooperation with the auto 
industry. FDR revealed a plan, 
in formulation for several 
months now, to step up Knud- 
sen’s Detroit bomber program 
of last fall. But the new bomb- 
ers won’t be in production, 
probably, until about July of 
1942. The present Detroit pro- 
gram calls for production, start- 
ing late this year, of 100 four- 
engine bombers and 200 twin- 
engine bombers a month. The 
new plan, when it gets rolling, 
would step up this output with 
the result that there would be 
a substantial increase in the 
proportion of four-engine equip- 
ment. 

First step in the new pro- 
gram, according to present 
plans, will be provision of more 
assembly capacity. However, 
the whole program is to be 
pushed forward as fast as pos- 
sible. 

For the past year the idea has 
been kicking around that the 
auto industry should build air- 
craft. The first large-scale 
move in that direction came 
last fall when Knudsen an- 


"42 


firms build parts and _ sub- 
assemblies to be assembled in 
four midwestern government- 
owned assembly plants. This 
plan greatly increased the pre- 
viously scheduled productive ca- 
pacity, as of July, °42, for 
medium and heavy bombers. 

Details of the newest pro- 


gram are still secret, but appar- | 


ently it is intended to take the 
final step, and assign the job of 
building complete aircraft to 
Detroit. In part, the present 
system will be followed. 

To expedite construction of 
the four government-owned as- 
sembly plants, W. H. Rose, con- 
sulting engineer, has _ been 
placed in charge. Rose will 
work under Office of Chief of 
Engineers, which has charge of 
general AC construction pro- 
gram. 

But at least one or two auto 
firms may build complete planes. 
Ford has been anxious to take 
on this job, and, although the 
Air Corps discouraged him, has 
designed his new parts plant so 
that it could be adapted to final 
assembly. And there is talk that 
General Motors, and perhaps 
others, may try their hands. 
Substantial capacity for this job 
should be released by the cur- 





nounced his plan to have auto 





MOST SIGNIFICANT AIRLINE SAFETY AWARD ever made 
went to American Airlines for having flown a billion passenger 
miles over a five-year period without a fatality. The National 


Safety Council gave the trophy 


accepted it in the name of American employees. This group 
received the award for the employees: |. to r.: W. B. Fletcher, 
agent; Fred Wright, chief radio operator; W. R. Vine, chief 
pilot; A. F. Duffey, first officer; G. N. Theban, fleet service; 
Dorothy Murphy, stewardess; Tom Stone, mechanic. 
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tailment of auto output. 


to President C. R. Smith who 








IGOR SIKORSKY made news again at Stratford, Conn., when 
he flew his helicopter for 92 min. 26.1 sec., which is a new 
world’s record. The helicopter was then put on these rubber 
floats and Mr. Sikorsky took off and landed on the Housatonic 
River, believed to be the only amphibian flight of a direct-lift 
aircraft. (See story, page 114.) 





NEWEST REPUBLIC is the Thunderbolt. This XP-47B has a 
P & W 2,000 hp. engine which will carry it to great heights 
at tremendous speeds. The ship is said to have terrific fire- 
power. 





Homutor Wright, Miami 
NAVAL CHIEFS of eleven Latin American republics now tour- 
ing the U. &., make their first stop at Miami to visit the Naval 
Air Station. In New York they visited Wright Aeronautical 
and will visit major plants throughout the country. 
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CPT Trainees Volunteer Rate, 100 per Week 
Army, Navy, Now Have Drawn 5531 Graduates 


Washington (AVIATION Bu- 
reau) — CAA Civilian Pilot 
trainees now are volunteering 
for the Army and Navy air 
services at the rate of well over 
100 per week, says Donald H. 
Connolly, Administrator of Civil 
Aeronautics. About one-fifth of 
all cadets entering the Air 
Corps in March, and more than 
one-fourth of all the nominees 
accepted for Naval training dur- 
ing April, were CAA pilot 
trainees. 

Out of the March Air Corps 
class of 2062 cadets, 458, or 22 
percent, were graduates of the 
CPT. The Navy figure (for 
April) was 260 CPT trainees 
out of a total of 940, approxi- 
mately 27 percent. 

“Each time we get a new set 
of statistics they bear out our 
often repeated statement that 
Wwe are providing an economic 
backlog of pilot material from 
which the services can obtain 
large numbers of ‘air-wise’ 
young men,” said General Con- 
nolly. “The number joining the 
Air Corps in March, for ex- 
ample, is 23 percent larger 
than the number in February. 

“The majority are college stu- 
dents between the ages of 19 
and 26 and as a matter of na- 
tional policy are not subject to 
the draft rulings. However, the 





fact that they are volunteering 
in increasingly large numbers 
all the time seems to me to an- 
swer those persons who ques- 
tioned the patriotism of our 
young men when the pledge of 
service was inserted last sum- 
mer in the application for pilot 
training.” 

To date Army schools have 
drawn 3,728 graduates of the 
CAA training and the Navy 
1,803, according to official serv- 
ice records. 

These figures include only 
those students who are now in 
military training or have been 
definitely accepted and are wait- 
ing orders. 

Scholastic credit for comple- 
tion of the Civil Aeronautics 
Administration’s CPT work is 
being offered by 362 colleges 
and universities. This is more 
than one-third of the total num- 
ber of schools participating in 
the program. There are 945 
college and 203 non-college 
training centers participating 
at present. 

Discussion about curtailment 
of CPT, or transfer to the 
Army, had ceased at this writ- 
ing. Apparently an agreement 
had been reached between the 
Services and Civil Aeronautics 
as to the value of the training 
for defense. 





Sikorsky’s Humming Bird 


Igor I. Sikorsky has estab- 
lished a record of one hour, 32 
minutes, and 25 seconds for 
helicopters in his “VS-300” di- 
rect-lift machine, on which he 
has conducted experiments for 
the past two years. The run 
was officially timed by NAA’s 
Contest Board. The Germans set 
the previous record of one hour 
20 minutes and 49 seconds, in 
1937. There is no other helicop- 
ter on this side of the globe 
and few in the world. Sikorsky’s 
machine is the first to fly suc- 
cessfully with a single main 
rotor; the Germans used two. 

A 90 hp. air-cooled engine 
turns the rotor, which has three 
14-foot controlled-pitch blades. 
Climb, descent, or suspension 
are achieved by shifting the 
pitch of the blades and varying 
the throttle. Lateral movement 
results from tilting the axis of 
the rotor in the direction de- 
sired: - forward, 
backward. If the power plant, 
or connecting drive, should fail, 
the craft autogiros down. 

Mr. Sikorsky, who built heli- 
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sidewise, or]. . 





copters in his native Russia, 
says control, the most difficult 
problem, has been 100 percent 
solved in this design. This de- 
velopment will be followed with 
interest by the aviation world, 
because of the obvious advan- 
tages of such a machine for civil 
and military use. 


$61,000,000 for Ports 


Although CAA appropriations 
as they passed the House pro- 


‘vided only enough money to 


complete the original 250-air- 
port development program, $61,- 
477,750 is being added at the 
President’s request to include 
improvement of 149 additional 
public landing areas and further 
improve 20 others already under 
development. 

The Budget Bureau officially 
approved the request “because 
of the increase in the number of 
tactical units of the Air Corps 
.- and in the number of ad- 
vanced training schools under 
the 30,000-pilot program,” indi- 
cating that the Army may ava- 
lanche onto a far greater num- 
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THE BELLANCA YO-50, a slow-moving liaison observation 
plane, now being flight tested by the Air Corps at Newcastle, 


Del. 


ber of commercial fields than it 
is now using. 

Meanwhile, WPA announced 
a $150,000,000 350-airport im- 
provement program which may 
reach a 400 total by next July. 
Over the past five years, WPA 
has worked on 750 airports, 
building 200 new ones and 400 
miles of new runways. 

Under a new bill sponsored 
by Senator McCarran (D., 
Nev.), existing law would be 
changed allowing the govern- 
ment to lease public lands for 
airport use in lots of 2560 acres 
instead of only 640 acres as at 
present. 


Gravelly Point Opening 
Planned for Early June 


Slowness in building con- 
struction was responsible for 
the delay in completing the 
Washington National Airport 
at Gravelly Point, now sched- 
uled to open around June first. 
Already some 300 airplanes 
have landed on the new field. 

Quarters will be provided at 
the field for the airport man- 
agement and for CAA traffic 
control divisions for the area. 
Lacking a CAA administration 
building at the site, as earlier 
planned, a large bulk of CAA 
offices will take over nearby 
laboratories originally built for 
the Bureau of Public Roads, 
which will construct a new office 
for itself. 

Meanwhile, the fate of old 
Hoover Field has not been defi- 
nitely decided although the 
owners are hoping the War 
Department will buy it as an 
extension to adjacent land 
where Army cantonments are 
going up. Congress has already 
provided authorization for the 
purchase but has not handed 
out any money. Bad luck finally 
caught up with the airport on 
which accidents, because of ob- 
structions and short runways, 
were always predicted but 
never happened—in its closing 
days a Bolivian good-will 
flyer was killed, but the crash 





was off the field after take-off, 
As Gravelly Point opens, re- 

ports are rising that the Army 

will move in sooner or later. 


Coast-Geodetic Survey 
Produces Air Charts 


U. S. Coast Geodetic Survey 
during the past 10 months has 
filled orders for 689,192 aero- 
nautical charts, compared with 
a total of 463,917 during the en- 
tire fiscal year 1940, according 
to an announcement by the De- 
partment of Commerce. Charts 
are used for training pilots, and 
in military and civilian aviation. 

The flight check of an aver- 
age chart requires from 50 to 
80 flying hours, covering 50,000 
square miles. Every item visible 
from the air and appearing on 
the chart is carefully checked. 

Long-distance flying called 
for a series of special aero- 
nautical charts prepared by the 
Survey on a scale of about 16 
miles to the inch. The Survey 
also prepared a series of radio 
direction finding charts, espe- 
cially designed for use in air 
navigation, which are on a scale 
of about 32 miles to the inch. 

For some time past the Sur- 
vey has been engaged in the 
preparation of a series of aero- 
nautical charts of Alaska for 
both military and civilian use. 
Similar work is being done in 
other American possessions. 


Practice Forced Landings 
Net 41 Accidents in ’40 


During the calendar year 
1940, 41 aircraft accidents 0- 
curred while simulated forced 
jandings were being made. 
these 41 accidents, all but two 
occurred in the course of dual 
instruction; therefore, no dif- 
ferentiation is made between 
dual and solo flights. The ret 
ords indicate that practically 
every accident was the result of 
pilot error or engine failure 
and involved stalling the plane, 
undershooting, overshooting, 
or striking obstructions. 
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LA Port Expands 


Voters of the city of Los An- 
geles approved a $3,500,000 air- 
port bond issue on May 6th by 
the required two-thirds major- 
ity, first time since depression 
days that such a bend issue has 
been carried there. As a result 
work will start immediately on 
expansion of the field and facili- 
ties to accommodate all airlines 
operating into Los Angeles. A 
new administration building to 
cost $1,000,000 will be erected 
on the north side of the field; 
shops and hangars will be built 
by the airlines. Addition of 320 
acres of land will bring the air- 
port to 960 acres, and potential 
length of east-west runways to 
more than 7,000 ft. Total in- 
vestment in the completed air- 
port, including city, Federal, 
and private funds is about $10,- 
000,000. 


SPOT CHECKING 





Republic Aviation's 2700 em- 
ployees waived their summer 
vacations to speed production 
and it was expected other 
groups would follow the ex- 
ample. 


One and one-half billion dollar 
RFC bill to broaden lending 
powers, includes money and au- 
thority to buy Axis air interests 
out of South America seemed 
headed for quick passage as 
this was written. 


Training of 3000 RAF pilots in 
the U.S. has been arranged, big 
group expected next winter. 
Also increase of air students 
from Latin America seems 
probable. 


Air Associates, Inc., announced 
purchase of the former Fokker 
airplane plant as part of 
an expansion program. The 
company said it was planning 
to build an addition which, with 
the Fokker facilities, would 
double its present floor space of 
69,000 square feet. 


Army's anti-aircraft strength 
has been more than tripled in 


CESSNA is rolling them out for .Canada. 
builds twin-engine trainers for both U. S. and R. C. A. F. 
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the past year and National 
Guard AA regiments more than 
doubled. Firing at targets is 
going on in 10 cities. 


Drafting of aviators and train- 
ees for ordinary .military duty 
finally came to the attention of 
Congress. 


Lightest armament of any stand- 
ard U.S. fighter plane is 4 ma- 
chine guns; most carry six to 
eight; some carry 20 mm. or 
37 mm. cannon, effective range 
one mile, says Aero Chamber of 
Commerce. 


Time payment plan for airline 
travelers regarded by some ob- 
servers as fine idea but likely to 
oversell space available as mili- 
tary officers and defense offi- 
cials take priority on seats. 


Repubiic Aviation announces 
election of John Hanes, former 
undersecretary of the U.S. 
Treasury, to its board of di- 
rectors. 


Thirty instrument landing stations 
are provided for in funds allo- 
cated by CAA. Some stations 
are already in commercial use, 
and Army is practicing on them. 
Line of lights extended from 
runway may help pilots in zero- 
zero landings. . 


First 20 mm. cannon for mount- 
ing on airplanes has been de- 
livered to the Army; made by 
Bendix. 


Pay for parachuters, extra $100 
for officers and $50 for enlisted 
men, passed by Congress. 


Bolivia expropriated its German- 
dominated Lloyd Aereo Bolivi- 
ano airline, which held an ex- 
clusive franchise; a significant 
move in connection with U.S. 


policy of eliminating Axis air| 


interests in S.A. 


Annual Aircraft Export confer- 
ence, (Aero Chamber) this year 
had nothing to export, since the 
U.S., under Lend-Lease author- 
ity, buys all. U.S. production. 


There was much talk about ex-' 


pected post-war trouble.. The 
dinner emphasized relations 
with air attaches of Allied 
countries. 





Wide World 
The Wichita plant 








THE WASHINGTON 


By BLAINE STUBBLEFIELD 















Bombers for 


who, when asked by the Nazis 
the Ukraine, said they were to 
An epidemic of U.S. “blackouts” 


Priorities on airlines have alrea 
tors say the War Department 
way, to leave a civilian on the 


sion of unofficial travelers from 


Transatlantic air freight will be 
men as Glenn Martin, Grover 


could carry in the same elapsed 


Bill on its way through Congr 


the lines would be starved out 


they return on ships. 


tively expensive. 


fuse them! 


and is getting more. 





The Stubblefield award goes to the Russian air force officers 


make publicity for the cities and the gents who think them up. 


‘officer. A state of emergency could result in the practical exclu- 


says planes capable of making 30 trips a year between the U.S. 
and England could transport more tonnage than surface ships 


Axes for the Axis in Latin America are being sharpened. A 


purchase German interests in air lines down there. 
tions will be complicated. But if any of those countries become 
belligerents against Germany, they will, of course, seize said 
airlines. They could do it anyway; just as the U.S. has already 
seized Axis ships, and as Mexico confiscated American oil 
properties. Or, if the British-American blockade holds tight, 


V.A.S., the Brazilian airline, tried for weeks to purchase trans- 
port planes here, but was turned down because State Depart- 
ment said company was German dominated. Finally the airline 
gave up, said it would order Junkers, and to everybody’s amaze- 
ment, got delivery in three weeks—through the blockade. 


The big risk for transatlantic ferry pilots is not forced landings 
and German aircraft, but submarines and aerial torpedoes as 
Some have been lost. 
by air would be difficult, because of prevailing winds, but the 
experts are saying we have airplane types capable of doing 
the job. One of these, they say, is the DC-4, 


Some underground hangar construction is going on in this coun- 
try, but where, is not told. Engineers seem to agree now that 
hillside excavation, if in the right kind of soil, is not prohibi- 


Hollywood, we hear, is giving serious attention to the idea of 
using hundreds of picture-preview kleig lights, concentrated in 
the sky, to dazzle and confuse enemy pilot raiders, if any... . 
Throw your lights on Hedy Lamar, Hollywood; that will con- 


The war over England, in the opinion of some air force officers, 
depends on whether the Nazis can resume their daylight bomb- 
ing. Indications are that they will try it, sooner or later, 
because they can’t hit enough defense plants at night. But it 
will be difficult, because RAF has plenty of fighter planes now, 


















































Crop Dusting 


why they had 600 bombers in 
spray the crops. 


is to be expected, because they 
dy started. A couple of opera- 
has asked them, in a very nice 
ground and give the seat to an 
the lines. 

a reality, in the opinion of such 
Loening, and others. Loening 


time. 


ess authorizes the President to 
Negotia- 


for supplies and planes. 


The return trip 

































in an attempt to stabilize and 
standardize the top heavy air- 
craft school industry of South- 
ern California, the Aircraft 
Schools Association has been 










formed in Los Angeles with the 
blessings of the Los Angeles 
Chamber of Commerce and with 
Murray Thomas as _ generai 
manager. 



















NAA Gains Membership 


Washington (AVIATION Bu- 
eau)—National Aeronautic As- 
sociation was expecting record 
attendance at its Louisville con- 
vention and forum, which will 
have come to a close when you 
read this. Air Defense of the 
Hemisphere was the keynote. 
Among the speakers were Col. 
John Jouett, president of the 
Aeronautical Chamber of Com- 
merce; Thomas H. Beck, pub- 
lisher of Collier’s magazine; 
Leslie E. Neville, Editor of 
AVIATION magazine; Gill Robb 
Wilson, president of NAA. 

Two new NAA chapters have 
recently been accredited: Bowl- 
ing Green (Ky.) Aero Club with 
32 members, and the Greater 
Twin Cities Chapter, which has 
organized with 84 members in 
the Minneapolis-St. Paul area. 
Others are being formed in sev- 
eral areas. It takes 25 members 
to start a local organization. 
Membership has grown at an in- 
creasing rate over the past 
eight months. Estimates for 
April show a net gain just short 
of 1000 new members. 

NAA officially takes the posi- 
tion that Army and Navy should 
modify its requirement of two 
years college for aviation cadet 
candidates. The Association con- 
tends that the college training 
does not necessarily develop the 
leadership and _ responsibility 
necessary for success as a mili- 
tary pilot. 

National Intercollegiate Fly- 
ing Club, a division of NAA 
organized in 65 colleges, re- 
cently held its seventh confer- 
ence in Detroit. 


NAA Contest Board 


National Aeronautic Associa- 
tion has named its Contest 
Board for 1941-42 to supervise 
aircraft record trials end sanc- 
tioned air meets in the U. S. 


CALLING NAMES 





Carl Griffin advances to position 
of divisional dispatcher for east- 
ern division of Northwest Air- 
lines; y m to schedule 
clerk on the eastern division, suc- 
ceeding Ronald Stelzig who is 
named chief dispatcher of the 
western division. 

Douglas Pairbanks flies Pan Amer- 
ican Airways routes around South 
America on his mission as cul- 
tural envoy to Latin America. He 
= appointed by President Roose- 
ve 


Robert Leighton, auditor of New 
York traffic office of United Air 


nit 
Lines, is a student pilot in the 


Canadian RAF 
J. Lesher and Paul BR. Hig- 
gas are added to the staff of the 
epartment of saeronautcal engi- 
neering at the A. & M. College of 
Texas. 
,» who flies 


post an 
“Men at Work”, April 16th issue. 
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British Oombine 


GUN TURRET of a Consolidated Catalina flying boat, as used 
by the British for submarine patrol over the North Atlantic. 


Harvey H. B » former Assist- 
ant Secretary of State, is ap- 
pointed special assistant to Secre- 
tary of War Stimson. 


er N. Kemp is elected to 
the board of directors of American 
Airlines. 


John Fiske is elected to the board 
of directors of Colgate-Larsen 
Aircraft Co. 


Bobert T. Bowman is appointed 
director of public relations for 
John A. Roebling’s Sons Co. 


Jack A. Tompkins, assistant to 
J. in American Air- 
lines Agency & Foreign Dept., is 
promoted to assistant district 
sales manager at Chicago. Joe 
Terry succeeds him. 


Walter L. Brown takes office as 
vice pres. and general counsel of 
Western Electric Co. 


Beckwith Havens observes his 
30th anniversary as a commercial 
pilot—has logged 4600 hours and 
still flies as northeastern distribu- 
tor for Fairchild. 


| Carl J. Andrae becomes assistant 


sales manager of Wilkening Manu- 
ee Co.’s replacement divi- 
sion. 


Ten employees of American Air- 
lines receive their ten-year serv- 
ice pins in April; bringing the 
total to 371. 


EB. E. Johnson, engineer of the 
aeronautics division of General 
Electric, is made assistant engi- 
neer of the aeronautics depart- 
ment; A. M. Dele ty is named 
assistant engineer of the aeronau- 
tics division. 


Prank W. Curtis is elected presi- 
dent of the American Society of 
Tool Engineers; 0. W. Winter and 
B. H. Morris, vice presidents; C. 
i. Hause, secretary; F. BR. Crone, 
treasurer. 


George A. Martin, board chairman 
of Sherwin-Williams, receives an- 
nual award for public service from 
the Cleveland Chamber of Com- 
merce, 


J. ©. Hansen, sales manager of 
Hansen-York, wins Yale & Towne 
contest for name for their small 
electric hoist—his entry, “Midget 
King.” 


William L. Ludwick is appointed 
chief engineer of the instrument 
= gaa of Thomas A. Edison 
ne. 


Bdwin H. Price, Los Angeles rep- 
resentative of Manning, Maxwell 
& Moore, and Lieutenant Com- 
mander, U.S.N.R., is now sta- 
tioned at San Francisco plant of 
Bethlehem Shipbuilding Corp. 





J. Lewis Reynolds, v.p. in charge 
of export sales for Reynolds 
Metals, is appointed general sales 
manager. 


Major Stanley Umstead, chief test 
pilot of Air Corps, and QO. a 
Coyle, Douglas test pilot, will 
handle controls of the B-19 on 
initial takeoff flight. 


James D. Redding, former assist- 
ant chief of CAA Aircraft Air- 
worthiness section, is added to 
Headquarters’ staff of S.A.E. 


Brig. Gen. Ralph Royce is ordered 
to London for duty as assistant 
military attache for air. Prior to 
departure he will be on temporary 
duty at Wright Field and in the 
office of Chief of Staff, Wash. 


W. R. Angell, Jr. becomes asso- 
ciated with Morrow Aircraft Corp. 


Squadron Leader ©. F. Snowden 
Gamble, publicity manager for 
Imperial Airways, died while serv- 
ing with the Royal Air Force. 


Laurence J. Martin joins the ex- 
ecutive staff of OPM to handle 
new metal inventory regulations. 


Lewis M. Lawton maintains the 
offices formerly occupied by Law- 
ton & Nicholson (dissolved) at 9 
Rockefeller Plaza, N. Y. C., and 
continues to specimlize in legal 
and financial matters affecting the 
aviation industry. 


James E. Bevan and W. BR. Swoish 
are respectively vice presidents in 
charge of manufacturing and sales 
for Roller-Smith Co. 


John W. Hanes, former Undersec- 
retary of the United States Treas- 
ury, is elected a director of Re- 
public Aviation Corp. 


Maj. Gen. James E. Chaney is 
ordered to duty in the Office of the 
Chief of Staff, Washington. 


G. H. Niemeyer, RB. H. Leach, and 
H. W. Spaulding are reelected 
president, vice. pres. and _ sec.- 
treas. hain a | of Handy & 
Harman. T. H. Gallagher is ap- 
pointed asst. treas. and manager 
of Toronto plant. 


H. W. Anderson is made manager 
of the new aviation department 
created by Whiting Corp.; George 
EB. Bock becomes chief engineer of 
the new department. 


A. Patten Wilson appointed dis- 
trict traffic manager of Trans- 
Canada with office at 673 Fifth 
Avenue in New York, in connection 
opening of TC mail service New 
York-Toronto, April 29, and pas- 
senger service May 10. 


John E. Royall elected a director 
of Menasco Manufacturing Co., 
Burbank. 





Merrill C. Meigs, Chief of the 
craft Section of the OPM, 
dressed 250 members of the 
craft Parts Manufacturers A 
ation. L. B. Cameron, president, 
presided. 


‘ 
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Alexander J. “Jim” Kissellburgh, 
former All-American football stap | 


from Oregon State, named 
Captain of the Air Corps 
Detachment at the Ryan School, 


Haven B. Page resigns as general 
counsel of the Private Fliers Asgo- 
ciation and as Washington at- 
torney for Air Associates, and age 
signed active duty Naval Reserve, 


“Aeronautical Statutes and Be 
lated Material” (collected Federaj 
statutory provisions and reorgani- 
zation plans relating to civil avia- 
tion), can be obtained from Goy- 
ernment Printing Office for 1i§ 
cents each. 


Donald W. Bich, Jr. announces 
that the Flying and Ground school 
course at the Peddie School, 
Hightstown, N. J., has been in- 
augurated and the first class 
soloed. 


Henry A. Roemer, John W. Don- 
aldson, Stanley C. Morris, Thomas 
M. Chalmers, all prominent busi- 
ness men, have been elected di- 
rectors of Penn-Central. 


Maj. Alexander P. deSeve: wins 
$1,000 in 1940 American esign 
Awards for the greatest contribu- 
tion to U. S. airplane design. 


Air Marshall Billy Bishop, Canad- 
ian ace, addressed a banquet of 
1200 people in Los Angeles on aid 
for the Democracies. 


Col. H. J. F. Miller is designated 
chief of Maintenance Command 
for the Air Corps, newly created 
by War Dept., with headquarters 
at Patterson Field. Four Mainte- 
nance Wings will serve under his 
command, and the Transport Wing 
now becomes a section of thé 
Maintenance Command. 


Don A. Luscombe, organizer of 
Monocoupe Corp. and in 1935, Lus- 
combe Airplane Corp., is now with 
Reynolds Metals Co. as head of 
the aircraft parts division of the 
Louisville plant. 


William C. Gulick is manufactur- 
ers’ sales representative of B. F, 
Goodrich Co. in its Detroit office. 


Robert BE. Doherty, pres. of Car- 
negie Tech., replaces Samuel 8, 
Fuller, Jr. as charman of Produc- 
tion Planning Board of OPM. Mr. 
Fuller was recently appointed 
Chief, Materials Branch OPM. 


Ralph T. Seward is made execu 
tive secretary of the National De- 
fense Mediation Board of OPM. 


Coming Events 


June 1-4 NAA Annual Convention 
& American Aviation Forum, — 
Louisville, Ky. 

June 1-6 SAE, Summer Meeting, 
The Greenbrier, White Sulphur ~ 
Springs, W. Va. 

June 7-8 11th National Air Carni- 
val, Birmingham, Ala. 

June 12-14 Eastern Photoelasticity 
Conference at Cambridge, 
Mass., under auspices of Dept 
Mechanical Engineers, MIT. 

June 28-July 13 12th National 

Soaring Contest, Elmira, N. % = 

1-5 National Competition 

Model Meet, sponsored by Chi- 

cago Times and Chicago Park 

District, Chicago, IIl. 

Aug. 17-18 Sheldon Air Show, Shel- 
don Aero. Club, Sheldon, low& 

Aug. 25-Sept. 2 8rd Annual Ameri- 
can Open Soaring Contest, 
Joliet, Ill. 

Sept. 17-19 Nat’l. Petroleum Assoc, 
39th Annual Meeting, Hotel 

Traymore, Atlantic City, N. J: 


July 


Training — | 


Oct. 2-4 Nat'l. Assoc. of State | 


Aviation Officials, Annual Com- ~ 


vention, Providence, R. I. 


Oct. 30-Nov. 1 SAE Nat'l. Aircraft | 
Prod. Meeting, Biltmore Hotel, | 


Los Angeles, Cal. 
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FOR TOMORROW'S CYCLONES 


With the magic eye of the stroboscope, Wright engineers can watch vibra- 
tion at work on a steel test bar—one of the “guinea pigs” of engine 
research. The bar, though vibrating through 9,000 cycles a minute, can be 
made,to appear to be standing still. 

While the metal is thus arrested for observation, and any evidences of 
fatigue can be seen, vital facts are learned about the characteristics of the 
alloy. This is another step toward more power for tomorrow’s Cyclones 
...a link in the manufacturing chain which today makes possible the 
production of more than 1,500,000 horsepower a month for defense. 


WRIGHT AERONAUTICAL CORPORATION. PAJERSON, NEW JERSEY 
Division of Curtiss -Wright Corporation e 


- 








FOR MILITARY 
AND COMMERCIAL 
AIRCRAFT 


U-S-S Carilloy Alloy Aircraft Quality Steels 
for use in airplane parts, engines and acces- 
sories not only are manufactured with spe- 
cial care, but such steels are put through 
a gauntlet of exhaustive tests and inspec- 
tions that assure theircompliance with your 
specifications for aircraft construction. 
To safeguard the making, shaping and 
processing of “Aircraft Quality” steels and 
to ensure their successful application, we 
supplement the patient work of compe- 


tent metallurgists and steel makers with 
adequate and expanding production facili- 
ties and capacities and with unexcelled re- 
search and technical equipment. 

Our many years’ experience in producing 
fine alloy steels for the Automotive, Im- 
plement, Petroleum and other vital indus- 
tries is evidence of our ability to produce 
Aircraft Quality Steels that will assure 
consistently economical fabrication and 
dependable performance. 


U-S:S CARILLOY ALLOY STEELS 


CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


CARNEGIE-ILLINOIS STEEL 


moet i Poe St AT RS STEEL. 
— ~ 
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YOU! 


ON KOPPERS 


Koppers has an abundance of bituminous 
paving materials . .. but Koppers is taking 
only those orders which can be adequately 
handled. If your order is placed here, you 
can be sure that you will be protected on 
materials and on deliveries. 

Koppers Tarmac is used in airport base 
course construction and on runway surfaces 


Detailed specifications are available for 
all types of base and top course construction 
and the Tarmac Handbook gives you briefed 
specifications and useful engineering tables. 

Send for the specifications and for a copy 
of the Handbook. Let us quote on your 
materials. Experienced Koppers engineers 
will gladly, without obligation, discuss 


and other airport paving. 


your construction work with you. 





‘Fort Wa 
Everett, 








ortland, 














St. Paul, Minn. 


Utica, N. Y. 


Oneonta, N. Y. 
d, Me. Rochester, N. Y. 


TARMAC DISTRIBUTING P OINTS 


e, Ind. 
ass. 
olyoke, Mass. 
Leominster, Mass. 


Hamilton, O. 
Youngstown, O. 
Swedeland, Pa 
Swissvale, Pa. 
Providence, R. I. 


Follansbee, W. Va. 


Milwaukee, Wis. 








| The illustrated folders are only a few in a complete 
Koppers Library of Technical Information. More titles 
are listed here. Write for free copies of these, or for the 
complete list of titles. 


| KOPPERS COMPANY 


232 Koppers Building, Pittsburgh, Pa. 
Please send me copies of these folders: 


Your Name 














*The Tarmac Handbook will be sent on request to 


within the Koppers distributing territory. Please 


D “Construction and Main- 
tenance with Tarmac”’ 


O “Tarmac Handbook’’* 


OD “Pressure-treated 
Timber”’ 


0 “Laminex Pre-fabricated 
Pressure-treated Wood - 
Culverts” 

0 “Pressure-treated Wood 
Posts” 

OD “Prevention of Termite 
Damage to Buildings” 

0 “Steep Roofs of Coal 
Tar Pitch” 

D “Coal Tar Pitch Roof- 
ing Specifications” 


and government officials 


ive your title when writing. 


7 “‘How to Build Water- 
cooled Roofs’’ 


( “Membrane Water- 
proofing” 


CO] “Dampproofing”’ 


ae a “Tar-base Paints” 


0 “Piston Rings for 
Compressors” 


OD “Automotive Piston 
Rings” 

0 “Fast’s Self-aligning 
Couplings” 


CO Send me Complete List 
of Titles 


Jill ot 


and wate 
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U.S. Would Buy Axis Out of Latin Air Lines 
FDR Asks Funds; Suggest Route to Greenland 


Washington (AVIATION Bu- 
reau)—After almost two. years 
of indecision as to how best to 
cooperate with Latin American 
republics in expelling Axis in- 
fluence in Latin airlines, the 
government has decided to do 
the job directly. 

RFC, rather than commercial 
jnterests, will be used as the 
corporate entity to handle the 


task. Contrary to first reports, 


it is not now contemplated to 
establish a “U.S. airline”, but to 
‘buy out Axis control in local 
airlines, through a_ loosely- 
drawn new bill increasing RFC 
lending authority. It is ex- 
pected that each deal will be 
handled separately, depending 
on the country involved and the 
nature of the transport opera- 
tion. The whole program—to 
purge Fifth Column activities 


in Latin American aviation—is 
viewed as a hemisphere de- 
fense necessity. 

In addition to financial in- 
vestment in flight operations, 
the RFC would also be author- 
ized to aid in pilot and me- 
chanic training and in furnish- 
ing needed equipment on more 
liberal credit terms, and facili- 
tating technical advice. 

In s press conference, Jesse 
Jones, who as Secretary of 
Commerce is head man of Civil 
Aeronautics, and is also Fed- 
eral Loan Administrator, hinted 
that the new bill might also 
allow RFC to establish airline 
connections with Green- 
land or Carribbean areas, as 
a strictly military defense 
operation, similar to the Air 
Corps’ freight lines to Panama 
and Alaska. 





Defense Aviation Bills 


Of. several measures. well 
along toward passage by Con- 
gress, the most important per- 
haps is a bill authorizing avia- 
tion training of enlisted men 
and creating a new pilot group 
Within the Air Corps composed 
of non-commissioned officers. 
The Army claims that “the pro- 
portions of the expansion pro- 
gram” and the successful use 
by other countries of noncom- 
missioned officer pilots inspired 
the move. 

Another bill creates the grade 
of aviation cadet in the Air 
Corps, placing Army flying 
cadets on a parity with Naval 
and Marine Corps aviation 
cadets, with the same allow- 
ances for Army reserves as 
Naval and Marine reserves 
When on extended active duty. 

Still another measure _in- 
creases the pay of parachute 
troops, adding $100 a month for 
Officers and $50 for enlisted 
men, while a fourth bill raises 
the number of enlisted men who 
May be detailed as students at 
technical institutions. 


_ Separate Air Force 
Is Proposed Again 
"Pressure for a separate air 
force is building up heavier than 
ever, but War and Navy oppo- 
Sition is still thought strong 
enough to block any such’ move. 
Forerunner to further cracks 
at our aviation set-up was a re- 
cent speech by Rep: Scrugham, 
chairman of the House Appro- 
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priations Naval Subcommittee, 
who complained bitterly against 
the expense of duplicate army 
and navy aviation facilities. 
About the same time, Rep. Jen- 
nings Randolph (D., W. Va.) in- 
troduced a bill disregarding 
naval aviation but proposing a 
separate military air force. 

On the other side is the 
widely accepted theory that a 
separate air force is a dead is- 
sue today anyway, since neither 
Congress nor the Departments 
are holding the air forces down 
but are rushing in with all the 
money and authority air officials 
want. Proponents of this opin- 
ion believe the matter is a 
policy rather than a tactical 
question, emphasizing that from 





the strategic point of view some 
top chief. commands both Army 
and Air Force anyway, so that 
it would make little difference 
whether they were separate or 
unified. 


Navy Aero Bureau 
Gets $434,550,000 


As the House Appropriations 
Committee began hearings on 
the War Department supply bill 
for fiscal year 1942, the Presi- 
dent signed the Navy’s appro- 
priation bill already through 
Congress. 

For aviation, the Navy is 
provided in this bill—exclusive 
of substantial funds in various 
supplemental defense appropri- 
ations—with a total of $434,- 
550,000 to be divided: $350,372,- 
000 for construction of aircraft, 
$71,972,400 for maintenance 
and operation of aircraft, air 
stations and aviation installa- 
tions on shipboard, and $9,500,- 
000 for experimental work. 

Meanwhile, the House Naval 
Affairs Committee is recom- 
mending authorization of 11 
lighter-than-aircraft bases to be 
used by the 48 lighter-than-air- 
craft for which the Navy al- 
ready has Congressional ap- 
proval. Six of these are now 
on order and it is reported that 
21 more will be built this year, 
the remaining 21 next year. 
Funds for construction of the 
bases, if approved by both 
houses, will probably be granted 
in a supplemental defense ap- 
propriation, yet to come before 
Congress. 


Naval Aeronautical Academy, 
proposed to be established in 
the San Diego Bay area, is op- 
posed in a report by the Navy. 


Wide World 


AT DAYTON, Ohio, the Air Corps conducted ground tests with 
this Curtiss P-40 to check accuracy of machine gun fire. 





AIR SCOOPS 





Air corps observers from vari- 
ous pursuit and bombing groups 
are being sent to England for 
duty. The purpose is to obtain 
their reactions to air war over 
Britain, and to obtain informa- 
tion about the performance of 
British and U. S. aircraft. They 
are practically in combat train- 
ing. 


Barrage Balloon Training center, 
designed for initial student body 
of 80 officers and 750 enlisted 
men. has been set up at Camp 
Davis, North Carolina. Balloon 
defense has been transferred 
from the Air Corps to Coast 
Artillery. Colonel Robert Ar- 
thur, CAC, is commanding offi- 
cer of the Center. Balloons are 
used as a deterrent to dive 
bombers. 


Lighter-than-air bases, near San 
Francisco, Elizabeth, N. J., and 
at South Weymouth, Mass., will 
be established if a bill, ap- 
proved by the President, is 
passed by Congress. The lighter- 
than-air program of the Navy 
calls for eventual fleet of 48 
ships. The base bill authorizes 
expenditure of $17,000,000. 


Self-catapulting giro, built by 
Pitcairn-Larsen, has completed 
a series of tests for the Army. 
It is all metal; takes off and 
lands vertically; performs on a 
85 x 45 foot area; on rocky and 
soggy or plowed ground. Has 
interesting defense possibilities; 
seems strong competitor for 
helicopter. 


Floyd Bennett Field, acquired by 
the government, is about to be- 
come one of the greatest of 
U.S. Naval bases. The Navy’s 
seaplane squadron here, in 
charge of neutrality patrol of 
the area, is geared to handle 
24 planes, and a second fleet of 
Consolidated PBY’s was due at 
this writing. Floyd Bennett is 
the jumpoff for delivery of 
planes to Britain. Large fleets 
of Consolidateds, and Boeing 
four-motored bombers are ar- 
riving for checking in by Brit- 
ish pilots. Private training 
schools must go. 


A Maintenance Command of the 
Air Corps, under jurisdiction of 
the Chief of the Materiel Divi- 
sion, has been created by the 
War Department. Duties are to 
assist the Chief in storage, is- 
sue, repair, and maintenance of 
all supplies and equipment of 
the Air Corps. , 
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MANIFOLDS 
| 


STANDARD EQUIPMENT ON 
— AMERICA’S LEADING AIRPLANES 


pe their development over three years ago, Ryan Universal Joint Manifolds have been 
produced in large quantities for leading aircraft manufacturers and are now standard 
equipment on 19 types of America’s most modern military and commercial airplanes. 


The Ryan Universal Joint Exhaust Manifold is supported on the engine mount, free 
from engine vibration. Compared with older slip-joint types, the Ryan Manifold stands 
up for a greatly extended period of life with maintenance and repair costs almost entirely 
eliminated and safety greatly increased. Added advantages are gas tightness and supe- 
riority for Gabimapeetecee: installations. 

Through expanded production facilities these manifolds can now be supplied on 
rapid delivery schedules to additional airplane manufacturers. The Ryan engineering 
staff of exhaust manifold specialists stands ready to cooperate with established aircraft 
manufacturers in the solution of exhaust manifold problems. 


RYAN AERONAUTICAL COMPANY 


Builders of the Famous Ryan S-T Trainers 
Lindbergh Field e San Diego, Calif. 
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Vultee Announces 
New Dive Bomber 


At the dedication of the new 
Vultee plant in Nashville on 
May 4, President Richard W. 
Millar announced that his com- 
pany was going into immediate 
production on a new dive 
bomber, ordered in considerable 
quantity by the British. Called 
the “Vengeance”, the new plane 
is said to be a more deadly 
weapon than any other ship of 
its type. 


Most interesting feature of}: 


the new ship is its wing design, 
which company officials report 
as being a modified gull-wing 
combined with unusual sweep- 
back characteristics. The Ven- 
geance has a 1,600 hp. Wright 
engine and can carry a bomb 
load of some 1,700 lb. within the 
fuselage. Range is said to be 
considerably in excess of the 500 
miles of the Stukas. The plane 
has fire-power said to be in ex- 
cess of other dive bombers, and 
is well armored. 

The first two models were 
built in Vultee’s factory at 
Downey, but production models 
will be built at Nashville and by 
Northrop Aircraft. Vultee ex- 
pects to subcontract about 40 
percent of the ship, wings in 
Michigan and Indiana, and tail 
surfaces in Florida. The Nash- 
ville plant, which measures 
970x700 ft., will reach full 
production in October, at which 
time it will employ 7,000 men. 
High production tooling, the ex- 
tensive use of conveyor belts 
and other production methods 
worked out by Vultee engineers 
will speed manufacture. An- 
nual capacity of the Nashville 
plant is said to be about $50,- 
000,000. At present the factory 
is also building the 0-49 obser- 
vation plane for the Air Corps. 


New Producers Seught 
For Big Propellers 


Washington (AVIATION Bu- 
reau): Further to step up pro- 
duction of propellers, OPM is 
working on plans to have firms 
outside the aircraft industry 
manufacture complete propel- 
lers under license—in much the 
Same way that Buick, Stude- 
baker, and Ford are now pre- 
Paring to manufacture P&W 
and Wright engines. 

Propeller production, running 
about 2,600 a month in the 
larger sizes, is keeping fairly 
well in step with output of en- 
gines, which is of course the 
Objective to be met. However, 
shortages are showing up occa- 
Sionally in specialized types. 
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WORLD’S LARGEST MAGNESIUM ‘FACTORY (113,000 sq. 
ft.) is completed by Wright Aeronautical at Fair Lawn, N. J. 
Under Alexander Mcintosh, superintendent, 650 workers will 


produce about 150 magnesium 


parts for Cyclones and Whirl- 


winds, and by early 1942, 60,000 Ib. of metal are expected to 


be poured dally. 


The most publicized example 
occurred at Martin, where a 
dozen or more B-24 medium 
bombers were completed before 
the four-bladed props they use 
were available. 

Expansion of propeller out- 
put to date has been achieved 
almost entirely by expansion of 
the plants of the two main pro- 
ducers, plus some sub-contract- 
ing. Curtiss Propeller Division 
of Curtiss-Wright has expanded 
floor space from 17,000 sq.ft. 
thirty months ago to about a 
million feet, with further ex- 
pansions scheduled which will 
bring the total to nearly a mil- 
lion and a half. 

Hamilton-Standard, the other 
producer of military size props, 


has now expanded to a little. 


under a half-million square feet 
and is producing some 2,000 
propellers a month. 

This tempo of expansion will 
be stepped up in July by the 
entrance of a new large-scale 
producer, when General Motors’ 
Aeroproducts Division goes into 
production on its own design of 
combat-size prop in a 200,000- 
sq.ft. plant at Dayton, Ohio. 
Negotiations are already under 
way for doubling the size of the 
Dayton plant. 


Lockheed’s All-Out 
Production 


Following the President’s re- 
cent plea for “all-out” produc- 
tion, a statement was issued by 
Robert E. Gross, president of 





Lockheed Aircraft Corp., illus- 
trating how fully his firm is 
already on such a footing. For 
several months Lockheed, and 
its subsidiary Vega Airplane 
Co., has been on a three-shift 
basis. On May ist there were 
10,000 men on the Lockheed- 
Vega night shifts adding their 
efforts to the work of 19,000 
day workers. Said Gross, “We 
are training men, and hiring 
trained men, just as fast as we 
can. We have more than 8,000 
employees attending trade ex- 
tension classes in the city 
schools of Burbank and nearby 
communities, and are hiring at 
the rate of more than 2,500 a 
month. In fact, in the month of 
April we hired 3,540 men. 

“Lockheed is on an ‘all-out’ 
footing. We are driving toward 
our objective of filling out our 
complement of personnel to 
three full shifts working 24 
hours a day on military aircraft 
for the United States Army Air 
Corps and the British Royal Air 
Force.” 


Manufacture of ‘‘Sabre”’ 
Still Under Study 


When Lord Beaverbrook an- 
nounced that the Napier Sabre 
engine is to be built in this 
country, he was apparently 
somewhat ahead of the facts. 
Defense officials here say that 
although the possibility is still 
being considered, no decision 
has yet been reached. One of 
the engines was brought here 


for study some months ago, and 
although the initial impression 
that the engine was too hope- 
lessly complicated ever to be a 
production proposition seems to 
have worn off somewhat, a lot 
of people are still very dubious 
about it. 

The Sabre is a liquid-cooled 
engine of low frontal area, with 
24 cylinders arranged in four 
banks in an H pattern on two 
crankshafts geared together. It 
achieves its small size by a very 
high speed—scmewhere between 
4,000 and 6,000 rpm. This com- 
pares with the 3,000 rpm. de- 
veloped by the Allison, the fast- 
est of big U. S. engines. 

The engine develops 2,000 hp., 
according to Beaverbrook. It is 
understood that the Sabre is not 
yet a production engine, that 
only experimental models have 
been built in England. The Brit- 
ish intend to use the engine in 
the new Short-Stirling 50-ton 
four-engined bomber. 

Beaverbrook indicated that, as 
built here, the Sabre would go 
into a U. S. plane. Some new 
ship would, of course, have to 
be designed around it. 


Nine Coast Firms Add 
$1,000,000 Weekly Pay 


Pacific Coast aircraft builders 
continue to pile up impressive 
records of production progress. 
A survey of nine Pacific Coast 
aircraft firms by the Aeronauti- 
cal Chamber of Commerce 
shows that they added almost 
a million dollars to weekly pay- 
rolls during the first quarter of 
1941, and that total new em- 
ployees added during this period 
were 19,309. Weekly payrolls of 
these firms have risen almost 
600 percent in little more than 
two years. Total employees as 
of April Ist, 1941, were 101,548, 
and it is predicted this figure 
will reach 175,000 before the 
end of this year. Meanwhile the 
aggregate backlog of these 
same firms has increased from 
$84,246,330 on January 1, 1939, 
to $1,558,382,861. Despite 
rapidly rising output of aircraft 
it is estimated that this backlog 
figure will increase to more 
than $2,000,000,000 in the near 
future. Backlog of Douglas Air- 
craft Company alone has now 
passed $400,000,000. 


Requisition of two-engined 
airplanes by the Administration 
under Lease-Lend, presumably 
for Britain or China, put the 
project in the category of mili- 





tary secrecy. It has been im- 
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possible to check figures as to 
the number obtained. In re- 
sponse to the President’s call, 
the airline heads met in Wash- 
ington with Civil Aeronautics 
Administrator Gen. Donald Con- 
nolly. 

Certain officers of the air- 
lines told AVIATION that no 
pressure was brought on them. 
The lines gave their full coop- 
eration. In this they served 
their best interests, for they 
want to avoid requisition by the 
Government of new planes on 
order. They expressed opinion 
that the Administration does 
not now intend to take any of 
their DC-3’s, old or new. But 
plans could change over night. 

An airline executive further 
explained that the Administra- 
tion got 20 planes in all, in- 
cluding DC-2s, Lockheeds, but 
no Boeings. There are no fig- 
ures on the take of privately- 
owned planes. You can assume 
that the Administration will 
buy all the useable ships it can 
find, and the statistics will be 
changing from day to day. 

Official sources estimated 
there are 33 DC2’s in posses- 
sion of the airlines, and 30 
Boeing 247’s. It seemed evi- 
dent at this writing that the 
Administration did not want 
the Boeings. 

Incidentally, the airlines are 
not so hard up for airplanes as 
most people think. The real 
bottleneck is pilots. One of the 
major lines says it is flying its 
equipment 10 hours a day, and 
this can be pushed up to 13 by 
adding maintenance force. It 
is surprising, they said, how 
many passenger hours. can be 
added by a small increase of 
ships’ hours in the air. 


Dual Bearing Indicator 


An automatic dual radio bear- 
ing indicator is being demon- 
strated throughout the country 
by the Civil Aeronautics Au- 
thority. The instrument makes 
radio range beacons out of any 
radio stations, commercial or 
airline range. It may become 
standard equipment on the air- 
lines, and for military and civil 
air navigation. 

The “dual” feature—ability 
of the device to be tuned in on 
two stations at once, with one 
of its two pointers pointing at 
each station—makes triangula- 
tion available to the navigator. 
In the case of a direct course 
between two stations, the pilot 
has only to keep the two point- 
ers 180 degrees apart on the 
dial. This is different from the 
simple homing compass, with 
which drift cannot be counter- 
acted. 

The indicator was developed 
by CAA, in cooperation with 
private concerns, at a cost of 
$13,500. It is being shown by 
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y;CHUTISTS AT LAKEHURST MARINE TRAINING SCHOOL 
go up about 12 at a time in a military version of the DC-5. 


Reeder G. Nichols, chief, radio 
section of the’ air carrier divi- 
sion, in CAA’s new DC-3 labo- 
ratory plane. 


Silvaire Master 


New Silvaire “Master”, is the 
1000th all-metal Luscombe. It 
is powered by the dual ignition 
65 hp. Continental, has a level 
speed of 115 m.p.h. Landing 
speed is 37 m.p.h. The 15 gal. 
fuel tank aft the cabin gives a 
range of 350 miles. 

Twin mufflers are standard 
and a simple mechanical starter 
is also provided. A further im- 
provement is the new balanced 
airliner type trim tab operating 
on a worm gear mounted be- 
tween the seat cushions. Tab 
gives finger-tip control and 
eliminates the former bungee 
arrangement. Greater visual 
range is provided by use of a 
molded “Vinilyte” windshield. 


2 Vice Presidents Named 
By Wright Aeronautical 


P. B. Taylor, assistant general 
manager was elected vice presi- 
dent and William D. Kennedy, 
sales and service manager, was 
named vice president in charge 
of sales of Wright Aeronautical 
Corp. Mr. Taylor came to the 
Wright company on June 4, 


WORK TEMPLATES made in 5 min. 





1922 as test engineer, and was 
promoted until he became chief 
engineer. He was recently ap- 
pointed assistant to Myron B. 
Gordon, vice president and gen- 
eral manager. Mr. Kennedy 
joined Wright in 1928 after 16 
years in aviation and industry. 
For 11 years he has directed the 
world-wide servicing of the 
Wright corporation’s engines. 
He succeeded George F. Chap- 
line, former v.p. of sales, who 
became president of Brewster. 


CAA Gets Priorities 
On Air Aid Equipment 


Under a new official ruling, 
CAA orders and contracts may 
be given preference ratings by 
the Priorities Committee of the 
Army and Navy Munitions 
Board without need of separate 
applications on each order. 

Such automatic preference 
ratings apply to radio and light- 
ing equipment and other mater- 
ials on the so-called “critical” 
list. Thus CAA will be able to 
avoid temporary difficulties in 
acquiring airway installation 
supplies, as occurred recently in 
connection with radio range bea- 
con work. The ruling, issued 
by E. R. Stettinius, Jr., Direc- 
tor of Priorities, identifies CAA 
requirements as “important in 
the national defense program.” 


Clarence O. Prest, who 


assisted Lockheed technicians.in. developing electronic transfer 
process, placing master layout, bottom, and metal copy plate in 


electrolytic press. 


Transfer of layout to copy,plate takes place 


immediately when electric current is applied. 





ASSEMBLY LINE$ 


By Robert Colborn 





—e 


Aluminum requirements for 
CPTP airplanes have been pro. 
vided under an A-10 ‘priority 
rating and about 59,000 lb. per 
month have been made avail. 
able, subject, of course, to fu- 
ture change. Orders for air. 
planes from Civilian Training 
contractors must be certified in 
order to receive this priority, 
Allowance of 195 lb. per plane 
has been made for primary 
trainers for Class II ships with 
a 20 percent allowance for 
spares in each case. Aircraft 
outside of CPTP have a B28 
priority rating which provides 
little or no aluminum, but it is 
hoped to obtain a B-4 rating 
which should afford 60 percent 
of normal demand for primary 
aluminum and unlimited quan- 
tities, of secondary aluminum, 
Some plane manufacturers are 
reported to be redesigning to 
use smaller quantities of light 
alloys. 


Prototype of Republic’s newest 
ship, the XP-47B is now being 
tested by the Air Corps; (see 
photograph top of page 130.) A 
single-place pursuit, it is the 
Army’s version of a ship built 
around Pratt & Whitney’s 2,000- 
hp. radial engine and is thus 
roughly equivalent to _ the 
Navy’s Vought-Sikorsky ship- 
board fighter. No information 
has been released about the 
P-47 except that it is of all- 
metal construction, has a four- 
bladed prop, is comparable in 
weight with Lockheed’s twin- 
engine P-38, and “will be heav- 
ily armored and have strong 
fire-power from large and small 
calibre guns.” It is _ believed, 
however, to resemble the P-43 
“Lancer” on which Republic is 
now in production, which is 
powered with a 1,200 horse 
power engine. 


Although aircraft production has 
now caught up to the schedules 
established late last summer 
rumors are persistent that a 
major change is impending in 
the Washington organization di- 
recting the plane program. Cre 
ation of an undersecretary for 
air in the War Department is 
seen by some as indicating 4 
shift ‘in control to the services 
rather than the Office of Produce 
tion Management. 


Control over the plane program 
now is split between several 
committees, each made up of 
representatives of Army, Navy; 
OPM, and the British, with the 
OPM people doing most of the 
work. The situation has been 
further complicated by creation 
of the Lease-Lend Administra- 
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OPM the aircraft group ranks 
far down in the hierarchy. 


Licison planes, for carrying gen- 
erals and messages short dis- 
tances and landing in small 
fields, are a type first exten- 
sively used by the Germans in 
Poland. The Air Corps is de- 
yeloping several models, of 
which first to get publicity was 
the Ryan 0-51 “flying motor- 
cycle.” Latest is a Bellanca, the 
0-50, which is now undergoing 
flight tests. It is an externally 
braced high-wing monoplane, 
fabric-covered except for the 
leading edges of the wings. 
Has flaps and slots. Also under 
test is Curtiss’ version of the 
liaison ship, the 0-52. It is a 
high-wing, strut-braced mono- 
plane with three-bladed propel- 
ler and retractable landing gear. 
It can be equipped with ma- 
chine guns. It is somewhat 
smaller than the 0-47B now used 
by the Air Corps. 


Fairchild's primary trainer, dis- 
tinguished by its plastic-bonded 
plywood wing surfaces, is being 
flight tested in a version (the 
XPT-23) powered by a Conti- 
nental radial engine. The Fair- 
child trainer, a low-wing mono- 
plane with a fabric-covered steel 
tube fuselage, is being turned 
out with Ranger in-line engines, 
under the designation PT-19, at 
a three-a-day clip. It weighs 
2,450 Ib. 


A lighter trainer, Ryan’s PT-21, 
is also being tested. This 1,750- 
lb. ship is a low wing mono- 
plane with metal monocoque 
fuselage and fabric wings. It 
is powered with a Kinner radial 
of either 132 or 160 hp. 


Standardization of riveting pro- 
cedure is aided by Douglas’ re- 
lease to the industry of its 
patented flush-riveting process. 
The Douglas process, already 
widely used, would permit 
standardization on the 100-deg. 
rivet; other processes available 
use different rivet shapes. 


Douglas is helping out it’s new 
assembly workers, to whom 
Standard shop drawings are 
sometimes rather baffling, by 
providing cut-away perspective 
drawings of parts and assem- 
blies, showing at a glance how 
things go together. 


Ford's experimental _liquid- 
cooled engine is reported sched- 
uled to go on the test block 
m June. 


Legal technicalities have re- 
quired that when airplane con- 
tracts provide for partial 
Payments as the work pro- 
gresses, an arrangement likely 
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tion outside OPM. And within. 





to become more common with 
increasing subcontracting, pay- 
ment and completion bond must 
be furnished by the contractor. 
Congress has passed a bill waiv- 
ing this requirement. 


Plant expansion is beginning to 
be a story of finished plants as 
well as of contracts awarded, 
as the industry swings into real 
quantity production of aircraft. 
Dedication of Vultee’s Nashville 
plant is noted elsewhere in this 
issue, and manufacturing at 
Wright Aeronautical’s 2,120,000- 
sq.ft. engine plant at Cincinnati 
is now well started. The first 
engine is to be turned out in 
June, with an ultimate capacity 
of a thousand 14-cylinder 1,200- 
hp. engines a month. Initial 
machinery installations are on 
the pilot line principle—one of 
each type of tool, so that work 
can start immediately. 


Curtiss-Wright's propeller divi- 
sion has dedicated its fourth 
plant, a 338,000 sq.ft. structure 
at Caldwell, N. J. 


Northrop Aircraft's production 
space was expanded 150 per- 
cent with completion of a 247,- 
500-sq.ft. building at Haw- 
thorne. Installation of tools and 
jigs will be finished in July and 
the first of the Vultee dive- 
bombers to be built under li- 
cense will be ready this fall. 


Lockheed has completed a 96,- 
000-sq.ft. service hangar said 
to be the first manufacturer’s 
building designed solely for 
servicing planes. It will accom- 
modate twenty transport-size 
ships. Lockheed’s 1,290,000-sq.- 
ft. Vega plant is due to open 
in July. 


Goodyear has started work on 
a $3,700,000 plant at Akron for 
manufacture of plane parts. The 
400,000-sq.ft. structure.is being 
financed by RFC’s Defense 
Plant Corp. It will be used to 
make parts for Martin medium 
bombers for assembly in the 
new government-owned assem- 
bly plant. Goodyear has already 
received an educational order 
for outer wing sections. 


Construction is underway on a 
new plant for Brewster at 
Johnsville, Pa. The plant will 
add 450,000 sq.ft. to Brewster 
facilities, 


Pullman Standard Car Manufac- 
turing is to build parts for 
Douglas planes in a $1,109,000 
plant to be financed. by Defense 
Plant Corp. 


it's not an airplane, but a Ly- 
coming engine is being used in 
a propeller-driven “snoplane” 
on skis being marketed in the 
West. 





When the pilot pulls out of a dive, vibrations of 
complex and unpredictable character occur. Fasten- 
ings at every point in the ship must be able to ride 


out these vibrations ... both in the test and during 


600 miles per hour... 
A ROUTINE TEST 


FOR AMERICA’S GREAT 
FIGHTING SHIPS 


Ax Army Air Corps test flight takes the measure, 
not only of controls and wing fastenings, but of 
every component part of the ship. 
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the years of service that follow. 


More than 200,000,000 Elastic Stop Nuts...on every 
possible aircraft application ... under every condition of fly- 
ing . . . over a period of fourteen years ... have proved that 
they stay tight under all test and field service conditions. 





Clastic 


_ That is why these self-locking nuts 
are the overwhelming choice of engi- 
neers charged with the performance 
of the fittings which they specify. 
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Canadian Aviation News 


By James Montagnes 


Canada’s total airplane or- 
ders for 1941 will be in the 
neighborhood of $100,000,000, 
according to an announcement 
of Munitions and Supply Min- 
ister, C. D. Howe. The airplane 
program includes orders for at 
least $50,000,000 to Canadian 
plants. Long range bombers 
will cost about $30,000,000. Sev- 
eral large orders for other types 
of bombers, trainers and fight- 
ers were to be made early in the 
summer, he stated. Canadian 
Vickers was given a contract 
for 39 bombers with a range of 
3,500 miles. 

Trans-Canada Airlines, the 
government-owned coast-to- 
coast service, is now on a com- 
plete transcontinental service, 
with opening of the Moncton, 
N. B., to Halifax service. The 
extension brings Halifax and 
Vancouver little more than 24 
hours apart by air. There are 
now two round trips daily from 
the Atlantic to the Pacific, and 
five round trips between To- 
ronto, Ottawa and Montreal. 
Extension of the service be- 
tween Toronto and New York 
has been permitted by Washing- 
ton. With extension of the serv- 
ice to Moncton, a new central 
passenger reservation control 
system has been installed at 
Toronto, which is connected by 
direct teletype with all ticket 
offices and airports throughout 
the system. The central control 
will be able to determine within 
30 seconds whether space is 
available on any trip a pas- 
senger may desire to take. 


SCR ABE INS 


Civil aviation in Canada in 1940, 
according to figures just re- 
leased by Ottawa, flew a total 
of nearly 12,000,000 miles, a 16 
percent increase over 1939. 
Revenue passengers increased 
from 110,862 in 1939 to 137,690, 
with the average journey of 
revenue paying passengers in- 
creasing by 76 percent. Freight 
carried showed a drop to 16,- 
700,000 lb. as against 21,250,- 
000 Ib. the previous year. Mail 
increased by 57 percent to a to- 
tal of 2,738,000 lb. Major com- 
panies showed different condi- 
tions of increase and decrease. 
Canadian Airways Ltd., largest 
private operator, showed in- 
crease in passengers and freight 
carried, but reduction in mail 
flown. 


Production of North American 
Harvard trainers and Noorduyn 
Norseman aircraft is proceed- 
ing at an augmented pace as 
employee efficiency increases, 
R.B.C. Noorduyn, vice-president 
and general manager of Noor- 
duyn Aircraft Ltd., Montreal, 
told stockholders at the annual 
meeting on April 29. Contracts 
had been placed to build an ad- 
ditional 101,400 sq. ft. of floor 
space. On completion of this 
unit actual manufacturing floor 
space would be 275,000 sq. ft. 
Employees increased from 1,465 
at the beginning of 1941 to 
1,879 at end of April. 


Delivery has started on the 24 
Northrop patrol bombers or- 
dered by Norway for use in its 
new air force being trained in 
Canada. The bombers carry a 
crew of three, six machine guns, 
a ton of bombs, and fly 250 





On Schedule 


In the last issue mention was made of steps taken by Latin 
American nations, in particular Peru, to curb Axis owned or 
controlled airlines in this hemisphere. On the first of this year, 
these airlines covered more than 20,000 miles on regularly 
scheduled flights, but since then there have been developments 
which are steadily reducing these networks. In the first place 
probable amendments in the RFC law would permit this body 
to finance airlines in this hemisphere, making routes possible 
which would otherwise be of little value, except for flagshowing, 
or which could not be profitably operated because of competition 
by foreign-owned airlines, who can cut rates to the bone because 
of practically unlimited subsidies. In the second place, Bolivia 
is taking final steps to take over completely the Lloyd Aereo 
Boliviano, and though not a major acquisition because of the 
airline’s bad financial shape, it does mean the elimination of 
another German-controlled airline in Latin America. Thirdly, 
the Sedta, operating in Ecuador, has received its last shipment 
of gasoline from a company which is Canadian-controlled, and 
cannot obtain fuel from any other source, operations are there- 
fore being stopped as soon as this supply runs out. 


A further development was the refusal of Brazil to allow the 
Air France to reopen service from Rio de Janeiro to Santiago 
via Buenos Aires; this appears to coincide with reports that 
the Air France is now completely German-controlled, and may 
try to resume old services abandoned by the original company, 
These developments leave no German controlled airlines in 
operation in the Northern part of Latin America. 


England's top aviation publication “The Aeroplane”, made men- 
tion of this column some time ago, in connection with Latin 
American developments, and Pan American’s sale of three 
Boeing 314A’s, with the reportedly bigger and better equip- 
ment that is in the offing. Recent publicity cannot have left 
much doubt in the minds of the editors: Pan American has 
ordered forty Lockheed Constellation Model 49 43-ton land- 
planes, and is revamping most of its seaplane bases, hoping to 
get these giants in the air by the summer of 1942. In compari- 
son to these leviathans, the Boeings, which cost Panam a total 
of $790,000 each when put into service, according to some one 
who ought to know, are well on their way to obsolescence. 


In 1938, Lockheed Aircraft Corporation converted the first 
Model 14, which had been used for the various tests necessary 
with a new type, to a special cargo airplane with a large hatch 
and fuselage clearance, planning to enter it into an Army com- 
petition. The actual plane apparently was not acceptable to 
the U. S. Army, and after flying around Southern California 
for some time, the Model 14-C disappeared to regions unknown. 

A recent story coming out of Central America tells how this 
plane is in use with American Export’s T.A.C.A. for heavy 
cargo loads, and is transporting mining machinery with weights 
in excess of 5000 lb. per piece. The fact that this airplane was 
converted especially to carry airplane engines and propellers, 
and stressed to carry large loads in the cabin should come in 
well with T.A.C.A.’s operations, which still cover heavy cargo 
hauling on most local routes. 











mer, according to Dr. E. Fi 
Burton, department head. Five@ 
hundred recruits will be given 
intensive training in radi0q 
work in a 13-week course star} 


m.p.h. with floats. The bombers 
will be used in Canada for 
training, but will eventually be 
taken on to Britain for use by 
the Norwegian command there. 








British Combine 


BRITISH use this Snargasher twin-engine trainer for advanced 
instruction. “Ship has two 205 hp. D.H. Gipsy air cooled 
engines, seats three in tandem, cruises at 190 m.p.h. 
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This also applies to the Doug- 
las attack bombers and Curtis 
P-36 fighters now being used 
by the Norse in Canada. 


The University of Toronto's phys- 
ics department will be geared 
to air force training this sum- 


ing at end of May. 


The Royal Canadian Air Force © 
has adopted the Fairchild FM-62 © 
as its standard trainer for ele 
mentary flying, succeeding the 
Fleet and de Havilland Tiger 
Moth biplanes. 
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Cw INSTRUMENTS - with CENINGLERO 


\ PILOT’S ability to fly “on instruments,” with precision, is one of the 
most exacting requirements of the Army and the Navy and of the : 
nation’s Airlines. 


No wonder flying “blind” in the Link Trainer at frequent intervals 
is a routine check-up for those who must rely so heavily on flight by 


a : instruments in their regular duties. 
} year, ’ “Under the hood” it’s mighty reassuring to have staunch, loyal friends 
ularly i around. There they are on the instrument panel. Those familiar faces 
niall . — Kollsman dials! 

body Naturally, Kollsman Instruments are standard equipment in the 
ssible . "at Sb cite, Link Trainer, for precision is equally important in practice as in 
WING — actual flight. 
tition # Bi 
cause oe Kollsman Precision Aircraft Instruments are standard equipment 
lival aaa’ = ~ not only in bombers and fighters used by the U. S. Army, Navy and 
Aereo| | : Marine Corps, but also in commercial airliners. 
J 7 Created for precision flying, Kollsman Instruments enjoy the utmost 
irdly, confidence of “precision pilots.” 
ment 


, and 


here- 
ON THE INSTRUCTOR'S PANEL, as well as in the Link Trainer itself, 


those familiar Kollsman Instruments are standard equipment. 
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Link Trainer for a regular check on trans-oceanic Clipper pilots. 
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We’re Working on a Miracle... 


Never before has an industry—any industry—been asked to per- 


form such a gargantuan task, and with such haste. 

Since the Wright Brothers flew at Kitty Hawk in 1903 the 
American Aviation Industry has built approximately 60,000 planes 
including private and commercial units. 

Today Aviation is being asked to build 40,000 Military air- 
planes, or almost two-thirds of America’s total all time production 
and to accomplish this task within the next 18 months. 

That Aviation-in-America is working on this miracle with every 
facility at its command, is evidenced in every department of every 
single branch of the great aviation industry. This we’ll-take-the- 
toughest-job-in-stride-attitude is another reason to Watch Aviation. 





39 YEARS OF PRODUCTION 








THIS ADVERTISEMENT IS PLACED IN THE INTEREST OF THE AVIATION INDUSTRY BY 
NORTHROP AIRCRAFT, INC., NORTHROP FIELD, HAWTHORNE, CALIFORNIA 
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AVIATION PEOPLE 





RALPH S. DAMON 
(above), vice pres. of 
American Aijirlines, is 
on leave of absence to 
assume presidency of 
Republic Aviation Corp. 
W. W. KELLETT, pres- 
ident, advances to 
Board Chairman. 





ROBERT L. EARLE, 
vice president of Cur- 
tiss-Wright Corporation 
since 1939, and general 
manager of its propel- 
ler division since 1938, 
has been elected a di- 
rector of the Curtiss- 
Wright Corporation. 


Harris & Ewing 


New air transport divi- 
sion of Matson Naviga- 
tion & inter-island 
Steam Navigation is un- 
der direction of CLAR- 
ENCE M. BELINN, for- 
mer vice pres. & gen. 
mgr. of Kansas City 
Southern Air Lines. 
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From Lycoming Divi- 
sion of Aviation Mfg. 
GLEN T. LAMPTON 
goes to Hamilton Stand- 
ard as assistant engi- 
neer, in charge of ex- 
perimental engineering 
and revision of the En- 
gineering Department. 


As general manager of 
Kinner Motors, EARL 
HERRING has success- 
fully handled operations 
since the new corpora- 
tion assumed control, 
and in recognition has 
now been elected ex- 
ecutive vice president. 





Two Eastern Aijrlines 


meteorologists honored: 


JOSEPH J. GEORGE (1), chief meteorolgist, has 
been loaned to the Weather Bureau at the request 


of Cmdr. Reichelderfer, 


to expedite special fog 


studies. JOHN RANDLE DEHART, meteorologist 
at Miami, received the first annual award of the 
Air Transport Association to airline employees “for 
best original research having practical application 
to meteorology and dispatching.” 





CLEEMAN WITHERS 
(above) resigns as vice 
pres. of Sperry Corp. to 
become vice pres. of 
United Aircraft Prod- 
ucts Co. FRANK G. 
SORENSEN, a director 
since 1929, is elected 
president. 





Harris & Bwing 
KENDALL K. HOYT 
(above) is appointed 
assistant secretary and 
assistant manager of 
NAA, during leave of 
absence of LT. COL. G. 
DEFREEST LARNER, 
serving in London as 
Asst. Military Attache. 








The 1940 Gantt Medal 
for leadership in indus- 
trial management was 
awarded by A.S.M.E. 
and the Institute of 
Management to WIL- 
LIAM L. BATT, presi- 
dent of SKF, now 
deputy director, OPM. 





SAMUEL J. SOLOMON 
(above) succeeds PAUL 
F. COLLINS (now 
board chairman) = as 
president of Northeast 
Airlines. He is manager 
of Washington Airport 
and vice president of 
Boston-Maine Airways. 





Growing Latin Ameri- 
can traffic along Braniff 
Airways’ route results 
in the appointment of 
DOUGLAS Cc. L. 
STOCKDALE as Mex- 
ico Traffic Manager. A 
new Mexico City office 
is soon to be opened. 





OPM Defense Photo by Diaun 


H. OLIVER WEST, as- 
sistant to the president 
since 1939, was elected 
executive vice president 
of Boeing Airplane Co. 
and its subsidiary, Boe- 
ing Aircraft Co. All the 
directors of the com- 
pany were reelected. 





From crew chief in 
1935 to superintendent 
of maintenance, is the 
record of CHARLES 
JOHNSON. Newly pro- 
moted to the office by 
Braniff Airways, he suc- 
ceeds Stanley R. Shatto, 
resigned. 





DEVON FRANCIS, 
aviation editor for As- 
sociated Press, flew a 
Piper Cub for delivery 
to E. W. Wiggins Air- 
ways, earning from 
W. T. Piper a _ scroll 
designating him Honor- 
ary Ferry Pilot No. 1. 
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Whirling Blades 


Feather on the Forged Steel Bearing 


In the Curtiss Electric Propellers on the fast 
Martin B-26 Bomber now in production for the 
Army Air Corps, eight New Departure propeller 
blade stack bearings take loads up to 200,000 
pounds each—allow the pitch of the blades to 


be changed easily and accurately for maximum 


New Departure 
Propeller Blade 
\- 4 Stack Bearing 





In addition to bearings for heavy loads, aircraft 
of all types being turned out by “Democracy’s 
Arsenal” use from 20 to 800 New Departure pre- 
cision instrument ball bearings each. 

5 = @ 


New Departure, Division of General Motors, 


plane performance and maneuverability. Bristol, Connecticut. Nothing rolls like a ball. 


NEW DEPARTURE 


THE FORGED STEEL BEARING 3012 
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AVIATION ENGINEERING 





Flexible Hose Lines 


By F. Peter Hirsch 


Consulting Engineer, Aeroquip 
Corp. 


The Aeroquip Corporation of 
Jackson, Michigan, has recently 
started production on new hose 
lines and fittings, which have 
already proven their practical 
value in widespread use in Eu- 
rope over a period of several 
years. 

One of the main problems in 
developing flexible hose lines 
has been to find the right kind 
of synthetic material for the 
inner tube of the hose, which 
has to stand various liquids, 
such as gasoline, mineral or 
vegetable oil, hydraulic fluid, 
alcohol, fire extinguishing me- 
dium, de-icing fluid, water, gly- 
col, ete., under all practical 
temperatures, without either 
deterioration, disintegration, or 
swelling, 

The B. F. Goodrich Company 
has recently developed a syn- 
thetic material called ‘“Ameri- 
pol,” which was found to be the 
most satisfactory. The Aero- 
quip hose consists of an inner 
tube made of this Ameripol 
compound and three plies of 
braided cotton impregnated 
with the same compound ma- 
terial. 

One of the new and unique 
features of the fittings-is that 
the internal bore of the nipple 
is equal to the internal diameter 
of the hose. Aeroquip Hose 
Lines therefore allow a full 
flow, because the bore of the 
nipple is identical with the in- 
ternal diameter of the rigid 
line with which the hose line 
is intended to be used. 

Another remarkable feature 
of the fitting is the easy method 
of assembly. Fool-proof in 
every respect, the fitting can 
be attached and detached from 
the hose as often as desired by 
unskilled labor in the field. It 
is not essential to provide 
ready, made up hose lines for 
spare parts for every individual 
application in every type of 
airplane, as the field service 
can store coils of hose and 
standard types of fittings. This 
is perhaps the outstanding im- 
provement, at least from the 
military point of view. The 
spare part supply system can 
further be simplified as the 
Aeroquip Hose is made to oper- 
ate under practically all pres- 
sure conditions. The inner tube 
is secured to the outer braids 
in such a manner that it does 
not collapse even under extreme 
vacuum. On the other hand, the 
three cotton plies provide the 
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LYCOMING’S electrical run-in stands for engines. 
50 a day can be handled. 


hose with sufficient strength to 
be used in hydraulic systems 
with operating pressures of 
1500 lb./sq. in. and above. Aero- 
quip Hose Lines are therefore 
universal all-purpose hose lines 
in the true sense. 

Last but not least of impor- 
tance is the weight factor. In 
comparing conventional type 
hose lines with Aeroquip Hose 
Lines it will be found that the 
latter allow a saving in weight 
of up to 50 percent. This has 
been achieved by using fittings 
made of heat treated aluminum 
alloy, and also by using hose 
of the same bore as the rigid 
tube with which the hose line is 
intended to be used. For in- 
stance, on a &” O.D. rigid tube 
with 4” bore, an Aeroquip hose 
line with 4” I.D. can be used, 
while conventional type hose 
lines have to be made of §” I.D. 
hose. Decreasing the I.D. of the 
hose results, in reducing size 
and weight of hose and fitting. 

In comparing other charac- 
teristics of the Aeroquip Hose 
Lines with any of the conven- 
tional type hose lines, one has 
to take into consideration that 
in Aeroquip Hose Lines al- 
ways the next smaller size hose 
is being used. In consequence, 
burst pressure, volumetric ex- 
pansion and other factors de- 
pending on the I.D. of the hose, 
are all improved without in- 
crease of either amount of ma- 
terial or cost. 


Ice Warning Gage 


To relieve the pilot of guess- 
ing whether ice is forming on 
the wing of his ship, an ingeni- 
ous device has been designed by 
Air-Safe Aircraft Instruments. 
When the first film of ice forms 
on the leading edge of the wing, 
the pilot is warned by a red 
light on his instrument panel. 
And if the plane has the equip- 





ment, this device will also turn 
on the de-icers. 

The indicator operates in the 
following manner: 

At 36 deg. F., or lower, the 
thermostat contacts (A) are 
closed, energizing the 24 volt 
electric motor and it rotates. 
Current also flows through the 
lower globe ('C) behind the 


















































CIRCUIT DIAGRAM of Aircraft 
Icing Indicator designed to re- 
lieve the pilot of guessing about 
ice formation. (A) Thermostat 
set to close contacts at 36 deg. 
F.; (B) 24 volt motor; (C) 
orange globe on indicator dial; 
(D) resistor; (E) contact brush; 
(F) flexible coil spring coupling; 
(G) rotating arm; (H) contact 
button; (1) contact disc; (J) 
red warning signal; (K) 24 volt 
battery lead; (L) plug and soc- 
ket; (M) 24 volt battery. 


ground glass and an orange 
light illuminates the symbol 
“36°F.” marked on the gage on 
the instrument panel. Current 
also flows through a resistor 
(D), brush contact (E), flexible 





coil spring coupling (F), rotat- 
ing arm (G) and contact button 
(H) to ground on contact dise 
(I) on the wing’s leading edge. 
If and when ice forms, the con- 
tact button skids over the ice 
and is thereby insulated from 
ground contact. This raises the 
voltage across the upper globe 
(J) behind the ground glass 
and a red light illuminates the 
warning signal, “Icing”. 

The Holzapfel Mfg. Co., of 
Los Angeles, Calif., is manufac- 
turing the device. 


Lightplane Engine Run-in 


What is believed to be the 
industry’s only battery of elec- 
trical run-in stands is used by 
the Lycoming Div. of Aviation 
Mfg. Corp. at Williamsport, 
Pa., for the “break-in” run of 
65- and 75-hp. Lycoming en- 
gines. 

Tests have shown that this 
“eold” run-in for a period of 
six hours, followed by opera- 
tion under the engine’s own full 
rated horsepower, produces far 
better results than when the en- 
gine is operated entirely on the 
test stand under its own power. 

Before beginning its electri- 
cal run-in each new Lycoming 
engine is completely assembled, 
including all accessories, and is 
equipped with an oil filter to 
pick up any dirt or chips which 
may be in the engine. Fresh oil 
is then circulated through the 
engine while it is operated elec- 
trically at a speed of 1700 
r.p.m. A flexible coupling drive 
is used between the electric 
motor and engine, and a pres- 
sure switch is connected be- 
tween the oil pressure line and 
motor switch to automatically 
cut off the motor if the oil pres- 
sure drops below normal oper- 
ating point. 


Lincoln Welding Program 


Added stimulus to the study 
of welding in the aircraft field 
is provided by the James F. 
Lincoln Arc Welding Foundation 
which announces that papers 
entered in the Summerill Tub- 
ing Company’s contest will also 
be eligible in the $200,000 In- 
dustrial Progress Award Pro- 
gram sponsored by the Lincoln 
Foundation. Papers entered in 
the Summerill contest might re- 
quire a few changes or addi- 
tions to make them acceptable 
to the Foundation, but it is 
quite possible no alterations 
would be necessary. 

Contestants snould communi- 
cate with The James F. Lin- 
coln Foundation, Cleveland. 





131 


| 
7 
| 
I 
| 
I 
| 
1 
fi 
D8 
i 
; 
; 
} 
} 
: 
i 









TRANSPORT AVIATION 





Senate Committee Studies Airline Accidents 
Opinion Differs on Characteristics of DC-3 


Washington (AVIATION Bureau) 
—Special Senate committee has 
been investigating airline acci- 
dents and testimony up to this 
writing dealt largely with tech- 
nical matters, and very little 
with the political controversy 
over the Administration’s re- 
organization of the Civil Aero- 
nautics Authority, which had 
been blamed for the airlines 
troubles. 

Considerable interest centered 
around the introduction of a 
confidential report, written by 
the National Advisory Commit- 
tee for Aeronautics in 1937, 
following tests of the flight 
characteristics of the DC-3. 
These tests were made volun- 
tarily by NACA, at a time when 
it was assembling data on other 
commercial and military planes, 
especially low-wing multi-en- 
gine types. 

The report was submitted to 
Army, Navy, Bureau of Air 
Commerce and several airlines 
upon completion. A motion pic- 
ture showing the stalling char- 


acteristics by means of yarn-. 


tuft on the wings, showing the 
wings approaching the stall and 
in the stall, also was made and 
submitted to the airlines which 
used it in pilot instruction. 

Dr. George W. Lewis, direc- 
tor of research of NACA, told 
the Committee that the DC-3 
report was not part of his 
agency’s annual report to Con- 
gress, and was still confidential, 
so far as NACA was concerned. 
Nevertheless, the Senate Com- 
mittee entered it in the public 
record. 


Report beneficial to airlines 


Dr. Lewis stated to the com- 
mittee he felt it was not 
NACA’s responsibility to take 
actior any further than to re- 
veal its findings to manufac- 
turer and operators and gov- 
ernmental agencies concerned. 
Beyond that he had no comment. 
NACA stands. by its report, 
however, and believes it has 
been beneficial to the airlines 
which, it is said, have taken 
every precaution to avoid stall- 
ing conditions in flight opera- 
tions. The Civil Aeronautics 
Board had not yet testified, and 
had “no comment.” But in its 
report on the accident at the 
Chicago airport, CAB outlines 
the stalling characteristics of 
the DC-3. 

Certain heads of airlines who 
received the NACA report say 
that results of their own tests 
disagree with those of NACA. 
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They say that no fault was 
found with the DC-3 while it 
was giving the recent 17 months 
of no-accident performance. 
They believe that it is “a good 
airplane.” No equipment is 
perfect, they say, and they con- 
tend that probably no plane 
could show a better all around 
score in performance. Up to 
May 7, Douglas commercial 
transports had flown 2,061,236 





hours and 299,232,980 miles. In 
the opinion of the airline oper- 
ators none of the accidents has 
been due to stalling under 
power. 

There is no connection be- 
tween CAB’s new airworthiness 
requirement and the NACA re- 
port. The CAB ruling states 
that planes which cannot meet 
these performance specifications 
shall not be flown on the air- 
lines after January 1, 1945. 
The requirement deals with per- 
formance on one engine, among 
other things. 





Export Airlines Loses Battle for Mail Fund 
But War Over U.S. Foreign-Flag Policy Goes On 


Washington (AVIATION Bu- 
reau)—American Export Air- 
lines lost an important battle to 
Pan American Airways when 
the Senate turned down an ap- 
propriation of $800,000 for AEA 
mail pay on its proposed New 
York-Lisbon route. But though 
the battle was over, the old war 
about American flag competition 
on the seas will go on until the 
United States adopts a foreign 
service aviation policy. 

As debate on the air mail 
item drew near, both Export 
and Pan American frankly 
moved their lobbies out in the 
open and went to work on the 
Senate. The vote was 44 to 35, 
a somewhat wider margin of 
victory than Pan American had 





expected. The AEA route cer- 
tificate had been approved by 
the Civil Aeronautics Board, 
over PAA’s intervention. 

Export’s executive vice presi- 
dent, John Slater, said after the 
vote that his company would go 
ahead with its three four-en- 
gined Sikorsky flying boats, in 
the hope that Congress will 
later honor the CAB’s certifi- 
cate with appropriations. Also, 
the Company is going ahead 
with its proposed run from New 
Orleans to Panama. 

Export officials felt that the 
vote had been the result of a 
partisan attack on the Adminis- 
tration, led by Sens. McCarran, 
Tydings, Bailey and others. 
State, Navy, and War Depart- 


CURTISS-WRIGHT DIRECTORS made a flight in the Curtiss- 
Wright Transport in New York after the big ship’s first 
cross-country trip. L. to R.: President G. W. Vaughan, Stuart 
R. Reed, W. J. Rich, E. S. Bloom, Myron B. Gordon, Board 


Chairman George Armsby, 
John R. Dillon, 


Robert Earle, 
H. G. Hotchkiss, W. Hinckle Smith. 


D. M. Sheaffer, 
The 


transport stayed several days at La Guardia Field. 





ments, the Post Office, CAB, and 
the Maritime Commission testi- 
fied in favor of Export. In the 
words of Export friends, Pan 
American Airways had _ suc- 
ceeded in beating the Adminis- 
tration itself. This, they hoped, 
would rouse the Administration 
to take a hand. 

Pan American officials said 
the case had been decided on its 
merits, that there was no par- 
tisanship. They argued that the 
Senators had acted on the fact 
that the cost of adding a trip by 
Export would be half again as 
much as adding another trip by 
PAA. Theory that more air- 
planes and more pilots, needed 
on the Atlantic for defense rea- 
sons, would be put on by a sec- 
ond operator, was unsound, they 
said; PAA can add all that are 
available to add. 

Furthermore, PAA contended, 
the Senate did not like the idea 
of giving the subsidy to Export, 
which, because of the neutrality 
law, already has a U.S. flag 
steamship monopoly on the At- 
lantic. They said that if AEA 
got the subsidy, PAA would 
have to quit, which would then 
give Export complete control of 
both sea and air. 

Pan American points out that 
Britain shifted from a one-for- 
eign-service line to a multiple 
line policy, and has now gone 
back to the single operator, be- 
cause in PAA’s opinion, foreign 
airlines are closely bound up 
with foreign policy, and too 
many cooks spoil the soup. 


Development Permitted 
On Four-Engine Ships 


OPM has authorized Lock- 
heed to go ahead on the design 


of its four-engine transport 
plane, the Constellation, and to 
build one ship of this design. 
Status of the Constellation has 
been doubtful for months as 
Army has insisted that techni- 
cians and manufacturing facili- 
ties cannot be spared from 
warplane production. Details of 
the Constellation have been a 
deep secret, but latest informa- 
tion makes it a 43-ton ship de- 
signed to use the 2,300 to 2,500- 
hp. engine that Pratt & Whit- 
ney is trying to develop. 

Pan American has orders in 
for nine of the big Lockheeds 
—calling for 1942 delivery— 
and will presumably get the one 
to be built. If the war is still 
going on when the ship is fin- 
ished, Lockheed will doubtless 
have to content itself with lower 
powered engines. Pan Ameri- 
can’s plans call for use of the 
Constellations in trans-oceanic 
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service—an apparent shift from 
the flying boat philosophy. 

Work is apparently at a 
standstill on Douglas’ DC-4s, 
the other main four-engine proj- 
ect. Reportedly, the airlines 
are not particularly anxious to 
get delivery on their DC-4 
orders. 

Situation has somewhat clari- 
fied as to priorities on smaller 
equipment. This year the air- 
lines are to get 84 planes; a 
pool of four or five planes will 
be established to take care of 
replacements for accidents. Ten- 
tative allocations for next year 
are now being thrashed out. 

Meanwhile, military control 
over the lines was tightened a 
little when CAB announced a 
policy that any route certifi- 
cates it grants, involving in- 
creases in service, will remain 
inactive until approved by the 
War Department. 


PAA to Singapore 


On May 10 the first Pan 
American run from Manila to 
Singapore was completed, in- 
augurating a fortnightly sched- 
ule between the United States 
and British Malaya. Singapore, 
great British Naval base, is the 
farthest point west on U. S. Pa- 
cific airlines. The new service 
is closely tied in with possible 
defense activities in the East. 

PAA filed a new Alaska 
schedule with CAB, providing 
four schedules weekly between 
Seattle and Juneau. Time in 
the air, six hours. Time be- 
tween Alaska and the Atlantic 
seaboard, 20 hours. This serv- 
ice also has defense implica- 
tions. 

The Company hopes to get a 
CAB certificate for a run be- 
tween New Orleans, Merida and 
Guatamala, from which point it 
already holds a certificate to 
the Canal. American Export 
also has its application before 
CAB for this route. It is be- 
lieved that PAA hopes to oper- 
ate the Lockheed 4-engined 
Constellation on this run, if and 
when it can get them. 


Line Suspension Threat 


CAA recently suspended all 
daylight airline operations in 
and out of San Diego until pro- 
vision was made for improved 
traffic control facilities at Lind- 
bergh Field. The city is served 
by both United and Western 
Air, with several flights daily. 
Heavy concentration of student 
activities of the Ryan School of 
Aeronautics was given as the 
reason for the suspension order. 
Officials of the airlines and of 
the city quickly installed the 
required traffic control system 
and the suspension order was 
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never actually executed. Trans- 
port observers noted that this 
was the first such incident. 


Trans-Canada Opens 
N. Y.-Toronto Service 


One of the major carriers on 
the continent, Trans-Canada 
Airlines began operations be- 
tween New York and Toronto 
May 10th with its first sched- 
uled flight from LaGuardia 
Field. Flying Lockheed Lode- 
stars, the Canadian air line 
takes its place as the seventh 
line serving New York at the 
municipal airport. Two round 
trips daily are being operated, 
out at 8:30 A.M. and 9:15 P.M., 
and in at 2:30 A.M. and 1 P.M., 
the flight taking 2 hrs. 15 min. 
to Toronto as against 2 hrs. 
return. 


CAB Reports TWA Upset 


Upon investigation of the 
TWA accident near Robertson, 
Mo., on January 23, 1941, CAB 
decides the cause was the action 
of the pilot in attempting a 
landing under adverse weather 
conditions, in disregard of the 
minimums prescribed by the 
CAA, and in maneuvering for 
such landing at a dangerously 
low altitude. 

The Board recommends that 
the Administrator encourage 
the development of a continu- 
ously monitoring apparatus for 
ceiling light projectors, to give 
continuous observation of the 
height of clouds. Through 
proper setting of the instrument 
a change in the ceiling to some 
predetermined lower’ value 
would automatically set off an 
alarm. When such a device is 
in operation, scud clouds over 
the field would be detected. 


AIR 
TRANSPORT 
INDICATOR 


May 1, 1941 


129.43 


Which is the ratio of passenger- 
miles reported by the Air Trans- 
port Association for all domes- 
tic lines for April, 1941, to the 
figure for April, 1940. Total 
for the indicator has continued 
to rise from last year's low. For 
the first four months of 1941 
traffic stood at 320,377,773, 
revenue passenger miles — up 
29.4 percent over April, 1941. 


See Finance page for individual 
companies’ traffic figures. 
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Meet my 


Spother" Pemotl- 


If we have worked together, you and 
L then you will take my word for it 
that “Pencil” is, in his way, just as 
good a tracing cloth as I am. I don’t 
ask you to take my word for it. All I 
want is to have you give “Pencil” a 
fair trial. If you don’t know me, then 
all I can say is we ought to get ac- 
quainted. Just write for some samples 
or ask your dealer. First there was 
Micro-Weave Tracing Cloth — that 
was me, “Ink”. Now there are two of 
us—“Ink” and “Pencil”—both Micro- 
Weave — and good even though we 
Say so ourselves. 


Send for generous size 
samples or ask your dealer. 


THE HOLLISTON MILLS, Inc. 


Norwood, Mass. 


NEW YORK - 
ST. LOUIS - 


BOSTON 
CHICAGO - 


PHILADELPHIA 
RICHMOND 
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JACOBS Powered CESSNAS 


For We 
Canada 


JACOBS powered twin-engined Trainers, shown here 
enroute to Canada, are used as Adyaneed Trainers by 
the Roval Canadian Air Foree—to familiarize student 
Pilots with the operation of high speed multi-engined 
airplanes. 

Selection of Jacobs Engines, to power these Adyaneed 
Trainers, is another indication of the general confi- 
dence placed in Jacobs engineering and craftsmanship. 


225 H.P. ; ; 330 TLP. 





JACOBS AIRCRAFT ENGINE CO. 


POTTSTOWN, PENNSYLVANIA, U.S.A. ----- - - CABLES: JAECO 
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Domestic airlines had one of 
their best traffic months in 
April, passing the 100 million 
level in revenue passenger miles 
flown two months earlier than 
in 1940. Here are the prelimi- 
nary statistics: revenue passen- 
ger mileage is estimated at 
close to 104,000,000 in April, 
as against 85,864,000 in March 
and 79,885,000 in April, last 
year. The gains totaled about 
21 percent and 31 percent, re- 
spectively. April traffic brought 
the total for the first four 
months of 1941 to approxi- 
mately 334 million revenue pas- 
senger miles, a gain of almost 
28 percent over the 261 million 
miles flown in the correspond- 
ing four months of last year. 
The cumulative four months 
travel exceeded the volume for 
any year prior to 1935. 


Higher taxes lie ahead for avia- 
tion and, as in 1940 when the 
excess profits taxes were first 
levied, there will be a few com- 
panies that probably will not 
feel the burden of these extra 
imposts this year. Increased 
corporate income taxes are usu- 
ally set on the basis of the 
calendar year while several avi- 
ation companies, such as Doug- 
las Aircraft, Vultee and Piper, 
end their fiscal years in a fall 
month. They will have to pay 
the extra taxes one year longer 
than other companies but that 
disadvantage will not occur un- 
til well into the future, for the 
new taxes will hang around for 
many years. 


Domestic air transport lines 
will be frozen at their present 
size under a policy announce- 
ment by the Civil Aeronautics 
Board, but the fact that no new 
routes can be inaugurated dur- 
ing the emergency will not re- 
act unfavorably on the financial 
outlook of these companies. On 
the contrary, they will be able 
to consolidate recent expansion 
and get all their present routes 
on a paying basis without 





worrying about what their com- 
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First quarter profits of the airli 
lower than a year ago in many 


trend ; 


in earnings as the result of a s 


of rising volumes of production. 


companies have made liberal 


development. 





By Raymond Hoadley 


operation for the transport concerns, 
smaller profits on United States government contracts in the 
case of the aircraft manufacturers. 
table on this page, however, shows two notable exceptions to the 
the two large well-integrated companies, 
Corp. and United Aircraft Corp. 


of planes, engines and propellers. 
somewhat similar gains in succeeding periods under the stimulus 


but the quarterly financial statements of many of the aviation 





ne and aircraft companies were 
instances due to rising costs of 
and higher taxes plus 


A glance at the earnings 
Curtiss-Wright 
» report a substantial increase 
everal-fold step-up in deliveries 

Others may be able to show 
Meanwhile higher taxes impend 


allowances for this inevitable 


Taylorcraft output is said to be 
running approximately twenty- 
five planes a week—four times 
than that of a year ago. An 
order was recently received 
from Peru for ten training 
planes to be used as the nucleus 
of a civilian pilot training pro- 
gram there. 











petitors are doing in the way 
of new extensions. 


Vultee Aircraft has the widest 
geographical distribution around 
the country of any aviation 
company, with plants in Cali- 
fornia, Tennessee and Michigan. 
This fastest-growing of the 
smaller and more recently 
formed concerns anticipates 
substantial additions shortly to 
its unfilled order backlog which 
already is tenth in size among 
the plane makers. 


National Aviation, an _ invest- 
ment trust dealing solely in 
aviation stocks, recently sold 
large blocks of Pan American 
Airways and Canadian Colonial 
Airways while adding to its 
holdings of Boeing, Curtiss- 
Wright common, Chicago & 
Southern Air Lines, Bell Air- 
craft and United Air Lines. 


Because of the sudden big de- 
mand for four-engine bombers in 
the present far-flung military 
operations of the British, more 
than usual attention is centered 
on Boeing deliveries, which 
totaled $9,038,000 in the first 
quarter of 1941 against $4,631,- 
000 last year. It is assumed 
that a considerable portion of 
these shipments included Stear- 
man training planes but flying 
fortress deliveries are said to 
be going forth at the rate of 
two or three a week. Boeing 
Aircraft of Canada had first 





quarter deliveries of $8,157 and 
a backlog of $9,503,000. 


Higher dividend payments are 
in order this year if the declar- 
ations of the first two large 
companies taking dividend ac- 
tion in 1941 are any indication 
of the trend. United Aircraft 
will pay a $2 dividend to share- 
holders on June 16 while the 
Glenn L. Martin Company made 
a disbursement of $1.50 a 
share, as against total pay- 
ments of only $2 in all of 1940. 
Other companies soon will be 
announcing semi-annual divi- 
dend action. 


Piper Aircraft sales volume in 
the six months ended March 31, 
increased to almost $2,300,000, 
compared with slightly over 
$1,000,000 in the similar 1940 
period, according to reliable es- 
timates. Unfilled orders at the 
period’s end stood just under 
$1,000,000. For the full fiscal 
year ending in September sales 
are expected to total 6,000 
planes, roughly, as compared 
with about 3,000 in the preced- 
ing year. 


Breeze Corporation's April sales 
crossed the million dollar mark 
for the first time in April and 
were four times larger than a 
year ago. Sales through May 
are expected to top the $4,500,- 
000 shipments made in 1940. 
The current backlog amounts to 
around $12,000,000. 

















Current Earnings Reports 





Net Profits Profits per share Sales 
Company Period 1941 1940 1941 1940 1941 1940 
Aero Supply.............. 3 mos. Mar. 31 $177,704 $115,235 $0.42 $0.26 $1,578,666 $677,306 
erican Airlines......... 3 mos. Mar. 31 ,060 ; 0.05 0.86 4,753,472 3,862,157 
Wins ase-cs bud 3 mos. Mar. 31 2,367,597 1,475,218 1.01 Die Gcccdpaee | scearenae 
Curtiss-Wright............ mos. Mar. 31 4,880,020 2,414,196 0.58 MR eco s 
ROOT os cig a és6e:s 5.50 3 mos. Feb. 28 1,819,535 1,804,877 3.03 3.00 17,929,511 12,902,904 
ptern a Air | PRS A mos. Mar. 31 486 ,483 511,579 0.85 0.89 3,574,707 2,828,853 
Mfg. Co ete Cen 3 mos. Mar. 31 982,712 937 ,878 1.39 ee +; eects  Udessiieaes 
Fairchild viation......... 3 mos. Mar. 31 168,736 209 ,012 0.50 Sd ov ncueemscs: © dvancaewee 
Hayes Mfg. Co.. 3 mos. Mar. 31 27 ,863 L 79, 0.04 SES Ls ae SORE iets ce ene ieee 
TTP =. ey Ran: 3 mos. Mar. 31 1,861,790 2,162,670 1.70 1.97 17,063,147 8,911,393 
Square D Co.............. 3 mos. Mar. 31 764,179 400; 858 1.75 ”  * eae) Semmens seeped a 
mpson , eee Ke toca 3 mos. Mar. 31 501,292 522,168 1.58 1.65 8,801,801 5,486,370 
Tro sa sleaogeieae 3 mos. Mar. 31 L 987,999 L 254,976 coe SE a 7S POR S > 
United Aircraft. . 3 mos. Mar. 31 4,806,496 2,380,029 1.80 0.89 54,881,547 16,666,622 
United Aire, Products. . 3 mos, Mar. 31 169,757 94,223 Fa aie’ 1,535,151 542,846 
_— 
L — Net Loss. 


——— 





Industry Backlog 


New orders for military 
aircraft are running behind 
deliveries for the first time 
since the defense program 
began. Current unfilled or- 
ders amount to $3,986,000,- 
000, four times greater than 
a year ago but showing a 
slight decline from the rec- 
ord four billion reported a 
month ago. However, addi- 
tional orders still to be 
‘placed should raise aircraft 
backlogs to successive new 
high levels as planes are 
scheduled for production on 
into 1943 that will have an 
estimated value of nine bil- 
lion dollars. The United 
States is now producing bet- 
ter than 17,000 planes annu- 
ally and will be up to a 
30,000 yearly basis by early 
fall. In the first quarter of 
1941 the domestic output ap- 
proximated $225,000,000 
while exports totaled $124,- 
000,000. Meanwhile aircraft 
plans projected under the 
lease-lend and supplemental 
defense program will call for 
further plant expansion and 
the addition of at least one 
more automobile company 
into the ranks of the pri- 
mary aircraft manufacturers. 
The following table gives the 
latest approximate unfilled 
orders of twenty-six primary 


producers. 
ET tin 3-5 5's > ke oo $200,000,000 
Ae gga Corp. ..s. 16,000,000 
in stde 6 Sepals 22,000,000 
a SEIN PS |} Pa 62,500,000 
ON are 190,600,000 
eee rer 100,000,060 
SEC Sted ib ono 91,200,000 
MOD, said vose se cs 25,000,000 
Consolidated o feRS 310,000,000 
Continental ...... 35,900,000 
Curtiss-Wright ... 712,000,000 
DE Wes v.00 4:6 400,000,000 
WERE So .sp'0 oon 16,000,000 
Wee Giats vine ds 122,000,000 
Grumman ........ 62,000,000 
Os) « dak cei 188,000,000 
NE tes win 45 325,000,000 
N. American...... 190,000,000 
Northrop ........ 30,000,000 
ar 217,000,000 
nc cie 0408 60,000,000 
ie 10,000,000 
Studebaker hie was 33,000,000 
United Aircraft... 400,000,000 
WHE. adedo sa dec % 74,000,000 
We Cie sewcee 95,000,000 


$3,986,300,000 


* Does not include subcontract 
to Vega 
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“Vrerrthing unde 


The Multichek Electrigage is like a 
battalion of U. S. troops. They quickly 
establish order ard have everything 
under control. The Multichek Electri- 
gages check a number of dimensions on 
a work part simultaneously, flashing the 
answers on a control panel. 


This panel carries an elevation draw- 
ing of the work piece with each critical 
dimension shown. A signal light is pro- 
vided for each of these dimensions. 

A signal light showing red indicates its 

imension is undersize, green an oversize 
dimension and amber that the dimension 
is truly within tolerance limits. When 
four or more measurements are being 
checked a master signal may be provided 
at the top of the panel to show white 
when all dimensions are correct. Thus 
the inspector looks only at the master 
signal unless it indicates trouble some- 
where below. 


Other models of this instrument are 
just as effective on extremely large shell 
bodies as this model is on small pinions 
less than a quarter of an inch long. Every 
part produced in large quantities which 
has several dimensions to be checked 
should be inspected on the Multichek 
Electrigage regardless of bulk. 


Write for details 
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Recent Awards 
War Department 


Curtiss-Wright Corp., Buffalo, N. Y., 
$168,868 for maintenance parts for 
planes. 

Aviation Mfg. Corp., Williamsport, Penna., 
$112,149 for parts for engines. 

Cleveland Pneumatic Tool Co., Cleveland, 
Ohio, $150,000 for air pumps, high pres. 


sure, 

Sharpsville Steel Fabrications, Inc., 
Sharpsville, Penna., $186,600 for cylin- 
drical tanks. 

Titeflex Metal Hose Co., Newark, N. J., 
$257,760 for manifold assemblies. 

Bendix Aviation Corp., Sidney, N. Y. 
$126,000 for manifold assemblies. 

Aluminum Co. of America, Pittsburgh, 
Pa., $283,970 for aluminum alloy. 

Wright Aeronautical Corp., Paterson, 
N. J., $110,760 for parts for engines. 

Wright Aeronautical Corp., Paterson, 
N. J., $425,153 for aeronautical engines. 

Bendix Aviation Corp., Bendix, N. J., 
$252,545 for maintenance parts for in- 
struments. 

Air Associates, Inc., Bendix, N. J., $I0l,- 
620 for electric motors. 

Continental Motors Corp., Muskegon, 
Mich., $590,942 for engine maintenance 
parts. 

United Aircraft Corp., East Hartford 
Conn., $1,781,107 for engine overhaul 
and parts, 

Curtiss-Wright Corp., Buffalo, New York 
$13,360,562 for airplanes and = spare 
parts. 

Douglas Aircraft Co., Inc., Santa Monica 
Calif., $43,521,300 for airplanes and 
parts. 

Boeing Aircraft Co., Seattle, Washington, 
$17,201,352 for airplanes and parts. 

United Aircraft Corp., East Hartford, 
Conn., $1,749,639 for aircraft engines. 

Goodyear Aircraft Corp., Akron, Ohio, 
$1,653,833 for educational order for outer 
wings. 

Goodyear Tire and Rubber Co., Akron, 
Ohio, $882,510 for wheel and brake as- 
semblies. 

Edgewater Steel Co., Pittsburgh, Penna., 
$158,492 for adapter assemblies. 

Fairchild Aviation Corp., Jamaica, New 
York, $472,479 for computer assemblies, 

Sperry Gyroscope Co., Inc., Brooklyn 
N. Y., $116,000 for instruments. 

Chandler-Evans Corp., South Meriden, 
Conn., $132,610 for maintenance parts. 

Pump Engineering Service Corp., Cleve- 
land, Ohio, $470,265 for fuel and 
vacuum pumps. 

Curtiss-Wright Corp., Caldwell, N. J., 
$147,434 for blade assemblies. 

Wright Aeronautical Corp., Paterson, 
N. J., $149,512 for aeronautical engines. 

Square D Company, Elmhurst, N. Y., 
$237,905 for altimeters. 

General Motors Corp., Dayton, Ohio, 
$992,389 for strut assemblies. 

Standard Steel Works, North Kansas City, 
Mo., $624,332 for trailers and dollies. 
Wright Aeronautical Corp., Paterson, 
N. J., $661,048 for parts for aeronauti- 

cal engines. 

Ford Motor Co., Dearborn, Mich., $3,- 
418,500 for educational order for air- 
frames. 

Sperry Gyroscope Co., Brookiyn, N. Y., 
$1,999,265 for indicator and controller 
assemblies. 

Sperry Gyroscope Co., Inc., Brooklyn, 
N. Y., $635,160 for automatic pilots. 


Navy Department 


None. 


Glenn L. Martin Co. has been 
awarded a $24,275,000 plant 
expansion contract by the War 
Department. It is reported that 
this contract will be followed by 
a plane order somewhere in the 
neighborhood of $100,000,000. 


Aeronca Aircraft, Middletown, 
Ohio, plans to produce 2,000 
planes this year, more than 
twice as many as in 1940. 
March output was 400 percent 
above the corresponding month 
last year. An expansion pro- 
gram calls for a 35 percent in- 
crease in plant facilities and 
300 additional workers by the 
end of the year. 
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A New Plane 


To Make 


Every Man a Pilot 


A startling new two-control airplane placarded 
by the C.A.A. as “Spin-Proof” 


'AKE-OFF in less than 300 feet, 
landing run less than 100, spin- 
proof, aileron control in stalls and every 
turn a perfect one are a few of the out- 
standing characteristics of this new 
two passenger light plane. Built by the 
General Aircraft Corporation of Lowell, 
Mass., this unusual ship is designed for 
pure, two-control flight in that there 
are no rudders, but in their place fixed 
vertical fins that eliminate side slip. 
With this simplified control almost 
any person can familiarize himself with 
the relation between the elevators and 
ailerons in about 15 minutes flying time, 
and become practically an experienced 
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pilot in handling this ship within two 
hours. Climbing into the ship one of 
the first things noticed is the lack of 
rudder controls, and the floor being 
bare except for the wheel brake near 
the pilot’s right foot. The control wheel 
is conventional and embodies all of the 
control of the ship. With its tricycle 
landing gear, the visibility is excellent 
and is better than in most automobiles. 

Preparing for take-off, the flaps are 
lowered to the 30 degree position by 
raising a lever, located between the 
side-by-side seats, to the first notch. 
For quicker take-offs from a short field 
the flap is lowered to the position 


normally used for landing (45 degrees). 
Using these flaps for take-off and dur- 
ing the first few minutes of flying gives 
the ship very good climbing ability. 
When once in the air the excellent fly- 
ing characteristics of the ship are im- 
mediately noticeable. With the control 
column pulled full back, and the plane 
in a power-on or power-off stall, a turn 
of the wheel to the right or left imme- 
diately has response by tipping the ship. 
In making turns the pilot moves the 
control wheel to the right or left and 
has only to watch the position of the 
nose to make a level turn. The plane 
has been designed so that the steepness 
of the turn is controlled by the ailerons, 
making precision turns very easy. 
Coming in for a landing the pilot sets 
the flaps at the 45 degree position and 
with this he can descend at a very steep 
angle. The actual landing can be made 
with any one of the three wheels touch- 
ing first, as the position of the center 
of gravity tends to right the plane and 
bring the other two wheels in contact 
with the ground. Landings can be made 
directly on the nose~ wheel, which has 
been designed to withstand the full 
weight of the ‘ship. Once on the ground 
a very sudden stop can be made by ap- 
plying the wheel brakes, nosing over 
being resisted by the nose wheel. 


Construction 


Named the “Skyfarer” the ship was 
designed by Prof. Otto C. Koppen of 
the Massachusetts Institute of Tech- 
nology. Throughout it has been built 
for simple manufacture and easy mainte- 
nance work. The fuselage, outside of 
the engine mount and center truss 
which are welded steel tubing, is as- 
sembled by means of Elastic Stop Nuts, 
the longerons and cross braces being 
aluminum alloy channels. Replacing a 
(Turn to page 186) 
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SOARING HITS A NEW HIGH 


A report on the Fourth Annual Western Gliding and Soaring 
Championship Meet. 


Pacific Coast soaring liter- 
ally hit a new all-time high 
with the staging of the Fourth 
Annual Western Gliding and 
Soaring Championship meet at 
Arvin, Calif., April 12-27th. Not 
only were all previous records 
for flights made and spectators 
in attendance broken, but the 
present American altitude rec- 
ord was exceeded by a wide 
margin. Unfortunately, the bar- 
ograph on this particular flight 
had not been properly set and 
so no official record can be 
credited. 

Originally scheduled to run 
for a period of one week, the 
meet was extended over two 
weeks on account of bad 
weather. Record crowds re- 
sponded to the extension and 
as a result the meet was a 
financial success, with substan- 
tial cash awards being made to 
all leading pilots participating. 

This year a new Western 
Soaring Champion was crowned 
and, appropriately enough, top 
honors went to the two-place 
“Baby Bomber” sailplane de- 
signed, built, and flown by Alan 
R. Essery, of San Diego. 
Neither Woody Brown, last 
year’s champion, nor John Rob- 
inson, national champion, were 
on hand to defend their laurels. 
Essery won by virtue of a 25 
per cent bonus awarded two- 
place sailplanes carrying a pas- 
senger, as he was substantially 
surpassed by Howard Morrison, 
flying a Bowlus Baby Albatross, 
on a basis of “earned” points 
alone. Third place went to Har- 
old Huber, piloting the Super 
Albatross high performance 
mid-wing sailplane, and fourth 
place to Henry Stiglmeier, with 
a Bowlus Baby. 

More than 30 pilots partici- 
pated in the meet, flying a total 
of 26 different sailplanes. While 
there was a preponderance of 
Bowlus planes on hand, the 
Briegleb BG-6 was also well 
represented. Notable planes 
present included the Aero I.T.I. 
all-metal sailplane which won 
the AVIATION magazine design 
trophy at the 1940 national 
meet, and a very commendable 
new side by side two-place mid- 
wing designed and built by Vol- 
mer Jensen. 

Total flights during the meet 
were 324 with a total flying 
time of 246 hr. 51 min., and a 
distance flown cross-country in 
accredited flights of 2574 miles, 
or equal to a full trans-conti- 
nental trip without benefit of 
engine power. 
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A number of notable flights 
were made during the Arvin 
meet. One of the most daring 
was that by young Richard 
Johnson, who flew his Bowlus 
Baby Albatross across’ the 
treacherous Ridge Route moun- 
tains a distance of 65 miles to 
the town of Saugus. This is the 
first time any soaring pilot has 
ever negotiated the Ridge Route, 
which is a barrier of rugged 
mountains ranging 5-8,000 ft. in 
height and with almost no in- 
termediate landing areas other 
the» the highway. 

The American goal and re- 
turn distance record was broken 
both for single and two-place 
sailplanes. Howard Morrison 
first made the flight to Mari- 
copa and return, a distance one 
way of 42 miles, and the trip 
was later negotiated by Alan 
Essery with a passenger. Nu- 
merous flights of 40-50 miles 
were made in all directions. 
Longest duration flight was 
made by Richard Johnson for 
a time of 53 hrs. 

Outstanding flight of the meet 
was turned in by Henry Stig]- 
meier in a Bowlus Baby Alba- 
tross on a day when soaring 
conditions were poor. Stigl- 
meier was ready for launching 
when a small thunder storm 
swept over the hill. He took off 
and was soon sucked into the 
cloud, flying blind for 75 min- 
utes and reaching an altitude 
of more than 20,000 ft. above 
the point of take-off. The baro- 
graph needle had been set too 
low and ran off the chart at 
16,800 ft. so the flight does not 


go into the records. Although 
Stiglmeier opened his spoilers 
to hold down the rate of climb 
he found the rate of climb show- 
ing 30 ft. per second up. Soon 
all of his instruments except 
the turn and bank indicator iced 
up and about half an inch of ice 
formed on the leading edges of 
wings and struts. His controls 
froze in the spiral condition 
and ice formed on his cockpit 
enclosure. As he had no oxygen 
equipment and was not warmly 
dressed he suffered from both 
cold and altitude. Flying by 
feel, ear, and with the help of 
his turn and bank, which con- 
tinued to function, Stiglmeier 
managed to spiral back down 
through the storm and make a 
safe landing, the ice having 
been dissipated when he dropped 
below the 15,000 ft. level. 

The Arvin meet was jointly 
sponsored by the Southern Cali- 
fornia Soaring Association, Ar- 
vin Boosters Club, and Kern 
County Chamber of Commerce. 
Field activities were in charge 
of Jay Buxton, pioneer soaring 
enthusiast. 
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Medal of Month Club 


The Medal of the Month Club 
has been organized recently by 
Miss Felicity Buranelli, 15 West 
67 St., N. Y. City. Each month 
a new medal is designed by a 
famous sculptor and _ small 
bronze replicas are sent to mem- 
bers. The first series is on avi- 
ation, and medals already de- 
signed are of the Wright 
brothers, Capt. Edwin Musick 
and Amelia Earhart. Other 
famous aviation personalities 
will be included. 

The set of six aviation medals 


ALAN R. ESSERY, new Western Soaring Champion, taking 
off on a winch tow launching in his own designed two-place 


glider. 





cost $4 in the Collectors’ series 
and $2 in the children’s series. 
With the medals comes a board 
for mounting them and a 
pamphlet describing the person 
concerned. Medals are 13 in. 
in size and are very attractive. 


‘“‘| Wanted Wings”’ 
Contest 


Some 586 Piper dealers are 
cooperating with their local 
movie theatres this month in 
a contest sponsored by Para- 
mount Pictures to publicize “I 
Wanted Wings.” Contest is run 
for individuals over 16 years of 
age who write a 50 word essay 
on “Why I want to fly.” Local 
judges decide the winner, who 
gets a free eight-hour course, 
given by the Piper dealer. Na- 
tional winner gets a free Cub, 
donated by the factory. 

The contest, conceived by 
Norman Warren, N. Y. adver- 
tising agency, seems to be a 
natural. By giving free eight 
hours of time, the local Piper 
dealer gets a vast amount of 
local advertising, as the moving 
picture house and the local 
newspaper are getting behind 
the contest in a big way. Hun- 
dreds of people in every com- 
munity have their attention 
drawn to the Piper dealer and 
to the local airport. Paramount 
is also distributing another film 
called, “Power Dive” which fea- 
tures a Piper Cub. This movie 
also helps to sponsor the con- 
test. 


Broadening their organization to 
keep pace with rapid expansion 
of private flying, Ronnie Shil- 
lington, president of the Avia- 
tion Credit Corporation of St. 


Louis announces opening of 
branch offices in Dallas and Los 
Angeles. The new Dallas 
branch office is in charge of 
Dan Regan, long active in air- 
craft financing, and is located 
on the ground floor of the Love 
Field Administration Building, 
directly at the end of the pas- 
senger ramp. Regan’s slogan is 
“Taxi right up to our office, and 
when you’re ready to leave, 
we'll twist the prop for you.” 

The Los Angeles branch, on 
the third floor of the control 
tower building at Van Nuys 
Metropolitan Airport, is in 
charge of Tom E. Collins, vice- 
president of the Aviation Credit 
Corp. 

Under the expanded program 
of Aviation Credit Corporation 
a major activity is financing 
the operations of CAA flight 
instruction contractors. 
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Published by BENDIX RADIO CORPORATION, Baltimore, Md. Cable Address BENRAD | 


OUTSTANDING CONSOLIDATED SHIPS 
| EQUIPPED WITH BENDIX RADIO 


Bendix Receivers, Transmitters, 
Compasses on Consolidated 
Military, Commercial, 
Private Craft 


Destined for Great Britain, this Consolidated Model 32, four-motored, long-range bomber is 
one of the many such ships already delivered or on order for use by the Royal Air Force 
abroad. This bomber is also being manufactured for the U. S. Army Air Corps. These giant 
tricycle type bombers are equipped with Bendix Radio Receivers, Transmitters and Com- 
passes as standard equipment for British models. 


First Military Plane to be flight-delivered across the Atlantic was this 
Consolidated Model 28 Over-Ocean Patrol Bomber. Delivery was 
made before the outbreak of the present hostilities. Like many other 
Consolidated military, naval and commercial aircraft built for the 
United States, Britain and other countries, it is Bendix-Equipped. 


Radio Control Position of the “Guba” show- 
( ing the Bendix RA-1 Receivers, Trans- 
Natural History’s expedition into New mitters, Interphone and associated Equip- 
Guinea. Completely equipped by Bendix, it ment. From this position, the “Guba” main- 
set new standards of reliable long-distance tained contact with the world while buried in 
communication during its 13 months of ser- 


} tropical New Guinea, offering further proof 
vice, under most severe tropical conditions. of the dependability of Bendix Radio. 


Richard Archbold’s Consolidated - Built 
Guba” used by the American Museum of 


SEN. Ret NN, Malle NS eae 


FLASHI!! 


Chicago & Southern, China National x 


Sie: eb SO 7 SaaS ne mS a “ 
and Inter-Island Airlines purchase American Export's Consolidated Model 28, pioneer ship of the line 
which served as a “flying laboratory"’ for radio and navigational 
Bendix MN-31 Automatic Radio Compasses. equipment in establishing the present trans-Atlantic route from New 
York to Europe. Completely Radio-Equipped by Bendix, this plane 
consistently maintained 2-way communication with New York while 


on the water in European ports, setting a new standard of efficiency 
in Radio Communication. 











This month, customers, the Perch inaugurates a new policy—rougher and tougher 
problems—Brain Twisters that will keep you awake nights! The first one of the new 
series appears below. Go to it, men! 
Major Al Williams, alias ‘“Tattered Wing Tips,”’ 

Gulf Aviation Products Manager, Gulf Bldg., Pittsburgh, Pa. 





FUNNYBONER DEPT. 
Dear Major: 


Taking my old OX Traveler biplane 
up for a spin one day, I decided to try a 
loop and see what the danged things 
felt like. 


I .was zipping along at ninety and 
slowly inal back on he stick na Bins 
a ‘beautiful’ loop for all the countryside 
to see. Imagine my chagrin when she 
fell out on top and after a turn or two, 
came out of the spin. Well, I decided 
then that we needed more speed, so I 
shoved the nose down and watched the 
air speed climb up. Then when I thought 
she had enough speed, I yanked back 
on the stick, like a dope. 

I felt as though my ears were sticking 
out of my side pants pockets, when all 
of a sudden there was a crash and I felt 
myself shoved violently to the bottom of 
the seat. What followed I'll never know, 
but I found myself cruising along right 
side up, sitting on the floor with nothing 
between but the chute! 

After much stretching of the neck, I 


“2? 


finally got my bearings, headed back for 
the airport and somehow, with bumps 
and bangs, got the baby down without a 
mishap. I rolled up to the hangar with 
nothing but my head showing and pro- 
ceeded to investigate the damage. [ al- 
most passed out when I saw the seat was 
just hanging by a thin wire and knew 
that if I ed: fallen out on the top of the 
loop I'd never have thought of the seat 
being still strapped to me, and would 
have pulled the rip cord in vain, for the 
‘chute couldn’t have opened. 
That was my last loop. 
Very truly, 
Eugene W. Beatty 
Parkersburg, W. Va. 


THIS MONTH’S BRAIN TWISTER 


Miss Jerrie Cunningham, of Atlanta, Ga., 
sends this one in: 


My plane ran out of gas in the middle 
of a desert, but near by was a gasoline 
dealer who had only 8 gallons left. He 
promised me half of what he had, pro- 
vided I could measure accurately the 4 
gallons. 

The only empty containers he had were 
a 5-gallon and a 3-gallon measure, and 
of course the full 8-gallon measure. How 
did I successfully measure the even 4 
gallons? 


TAKE A TIP FROM A SAILOR 


Ever been around a boat yard when they 
haul the boats out, and been amazed at 
the amount of weed and barnacles below 
the water line? 

To combat these fouling growths, some 
sailors sail their boats up a convenient 
river where practically no growth occurs 
below the water line. 

The secret lies in the difference be- 
tween salt and fresh water. Fresh water 
just doesn't contain the organisms that are 
responsible for heavy growths of weeds 
and barnacles. 

It will pay you to remember this sailors’ 
trick the next time you buy oil for your 
engine. For though you can't tell by look- 
ing at the oil, there are some oils that 
contain less of the things that start trou- 
ble than others. And Gulfpride is out- 
standing in this respect! Because, by 
means of the famous Alchlor Process, 
we've taken out more of the carbon and 
sludge-formers! 


THIS MONTH’S WHOPPER 


Dear Major: 
When I reads ALL SLIDE RULES 
BARRED I figures you just spelled ‘‘bared” 


with an extry “‘r’’ not bein’ as good at spellin’ 
as I am, so I pulls my slipstick out of the 
case, and does it get hot tryin’ to figure 
Max Conklin’s speed puzzle. 


My buddy, a baseball player, says they 
ain’t no slide rules except that you gotta 
touch the bag or the plate and slide with 
the spikes ahead. 

Then I shows him the slipstick, which he 
calls a cheatin’ ruler, one length for buyin’ & 
and one length for sellin’. Crooked, says he. @ 

Well, Max takes off an’ does 90 miles per @ 
for the first mile. How fast must he fly the 7 
second mile to average 180 for the two 
miles? My buddy, the baseball player, being 
under the compression that he can figure it 
out with a pencil, says it should be figured 
in collapsed time, reducin’ it to miles per 
minute or seconds as a common derumi- 
nator. 

He claims that doin’ 90 miles an hour lets 
you do a mile in 45 seconds; while flyin’ 180 
miles an hour you does a mile in 20 seconds, 
or two miles in 40 seconds. So he says if you 
took 45 seconds to do the first mile, and 
you should have done the two miles in 40 @& 
seconds, you’re already 5 seconds overdue, © 
so no can do. 

Me, I’m more of a engineer, and am still 
tryin’ to figure it out on the slipstick. Will 
let you know when I get the CORRECT 
answer. Don’t pay him no mind, but just in 
case he’s right, remember, I helped him! 

Yours truly, 
Erwin L. Schwatt 


Atlantic City Aero Club E. 





Gulf Oil Corporation and Gulf 4 
Refining Company... makers of = 


GULF 
AVIATION | 
PRODUCTS © 
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4 The experience, skill and manufac 
equipment of the world’s largest manufa 
turer of Aluminum Seating . . . The Genéfal 
Fireproofing Company. .are available for the 
production of airplane seating that™ ; 
supports every defense need for 


* we 


efficient and dependable perform-, . oh 
ance. The needs are for modern: ep 


nee sae 


» 


light in weight...strong.. .durablee” 
GF Airplane Seating is adaptable”: 
.for the radio oper= - 

ator, the observer, the gunner, ie | 
pilot ... each seat duty- matched to its job. <3 


and comfort-matched to the individual. - 


seats that are highly functional... rs i 


| 


oe 


in all respects.. 


GF Airplane Seating is available to Nasioaat’ af 
Defense production in the building of its exist- 
ing models; the skilled and experienced GF: 
craftsmen are alert and capable in the develop- * a 
ment of new designs to meet particular neds ‘ <n 
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meager instrument equipment on Nazi 
planes, this ship has a very fine set of 
instruments and complete radio equip- 
ment. One item of instrument equip- 
ment is well in advance of our current 
practice, and that is the remotely 
mounted compass, which is situated 
back in the tail of the machine with 
an indicating dial on the pilot’s instru- 
ment board. This feature doubtless 
helps to compensate the compass for 
large masses of steel represented by gun 
and engine installations. Radio equip- 
ment appears to be of the highest type, 
and the quality of German precision 
instruments is well known. The pilot is 
provided with an artificial horizon in 
addition to the turn and bank indica- 
tor. Tachometers, temperature and 
pressure gages are provided for both 


engines. And the pilot has a sensitive 
rate of climb instrument in addition to 
standard altimeter and air speed indi- 
cators. 

Installation of equipment and accesso- 
ries and the general handling of plumb- 
ing and wiring throughout the machine 
is most praiseworthy. Everything is 
accessible to a degree which at least 
matches current American practice. 
All hydraulic lines are coded by color 
and direction of flow is indicated with 
arrows. Quickly detachable connectors 
are provided in all cases. Where items 
of equipment are not readily accessible 
from within the plane they are pro- 
vided with large doors for easy ac- 
cessibility from outside. The general 
attention paid to serviceability is well 
illustrated by the engine and wing 
mountings. The wings are each made 
in a single panel, attached to the fusel- 
age structure by four fittings. These 
fittings are themselves easily accessible 
and simple. It would probably be but 
a few minutes work for a trained crew 


The wing is made with a large single main spar “A”, which is chiefly a shear web at 
the maximum lift point, with a false spar “B’ toward the trailing edge while the nose 


serves as a front spar member. 


The main spar is a single heavy plate of aluminum 


alloy with simple angle cap strips riveted at top and bottom. The main tension fitting 
“C” is of pin-hinge type and is probably attached to the fuselage attachment fitting 
first, then the wing is swung up around this as a fulcrum to allow the upper compression 


fitting “D’, of bolt type, to slip into place. 


attachment fittings. 


“E” and “F” are the fore and aft fuselage 


Removal of the wing panel exposes electrical control panel at the left. pneumatic and 
hydraulic quick detachable line connections at upper right and flap and aileron controls. 
Wing is attached at four points. Two main connections are tension and compression 
fittings at single main spar, with fore and aft locating fittings. Spar tension fitting is 
shown in lower center and consists of a single pin hinge which permits wing to be 
adjusted for dihedral. This adjustment is made with upper spar fitting consisting of a 
long threaded bolt on the wing spar which is projected into the fuselage fitting hole 
shown in upper center and is located and held there by two heavy lock nuts. 
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to remove both wings. When the wings 
are removed there is exposed against 
the outside of the fuselage a substan- 
tial portion of the control plumbing 
and wiring. This wiring, incidentally, 
is shielded throughout the plane, but 
no conduit is used. Shielded wires are 
simply hung in place along the struc- 
ture by means of simple clips, resulting 
in complete accessibility for mainte- 
nance work. Throughout, simplified 
maintenance has been stressed. 

The engines are mounted on the con- 
ventional forged magnesium alloy arms 
which are standard with most German 
planes. These free the engine compart- 
ment of complex structural members 
and provide for easy accessibility to all 
parts of the engine requiring routine 
servicing. Service doors in the engine 
cowl make it possible for the mechanic 
to reach all spark plugs or injection 
pump parts instantly. 

Detailed structural design throughout 
the plane appears to have been dictated 
chiefly from a production standpoint. 
There is every evidence that this ma- 
chine is assembled from component 
parts produced in a wide variety of 
shops. In fact it may well be that not 
all planes of this model are identical, 
for there is such a wide variation in 
the use of castings, forgings, welded 
fittings, etc., that it is conceivable that 
one plane might have a forged part of 
magnesium where another would have 
a welded steel tube or riveted aluminum 
alloy part for the same purpose. We 
do not know that this is the case, but 
we do know that the plane has been 
designed for rapid final assembly from 
component parts which might vary con- 
siderably in tolerances. This is illus- 
trated in various ways. The wing root 
and tail fairings, for example, are at- 
tached by means of screws and washers 
in such a way that large attachment 
holes in fairing parts, plus the wide 
washers, make up for any variance from 
tolerances. The wing fittings are of 
special interest. Since the wing is of 
monospar design there are but two main 
attachment fittings, with two locating 
and stabilizing fittings fore and aft. The 
lower main fitting is a pin joint about 
which the wing may be swung verti- 
cally for dihedral adjustment, which is 
accomplished by two lock nuts on the 
threaded bolt projecting into the upper 
main fuselage fitting. This fitting has 
appreciable “slop” or looseness laterally 
which permits the wing incidence to be 
set at the fore and aft locating fittings. 
These have location blocks with hori- 
zontal serrations, permitting consider- 
able horizontal or vertical adjustment 
before bolting the blocks solidly in place. 
This same feature is found in many 
places throughout the plane where uni- 
versal joints, or ball and socket joints 
provide for quick connections of parts 
without concern for close adjustment. 
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% BOEING PLANT NO. 2 
Seattle (1,776,000 sq. ft.) 


% STEARMAN DIVISION 
Plant No. 1 © Wichita 
(300,000 sq. ft.) 


% STEARMAN DIVISION 
Plant No. 2 © Wichita 
(440,000 sq. ft.) 


%& BOEING PLANT NO. 3 
Seattle (182,500 sq. ft.) 


* BOEING PLANT NO. 1 
Seattle (319,000 sq. ft.) 


@ Five great Boeing plants in the United States 


and three in Canada, totaling 3,509,500 square 


feet of floor space, tooled-up with modern 


machines, manned by skilled workers, are pro- | 
ducing for the United States and Great Britain | 


at constantly increasing speed and volume. 





Already, in Seattle, Wichita, and Vancouver, H 


Boeing has in service a completed floor area 


five times larger than at the start of the present | 


emergency. 


The only manufacturer thus far to have de- 
livered large numbers of 4-engine bombers, 
Boeing is now vastly increasing production of 


its famous Flying Fortresses. The Stearman # 
Aircraft Division is continuing to turn out | 
primary training planes for the U. S. Army and | 
Navy at a rate eclipsing that of any other manu- / 


facturer in the nation. 


Boeing has always built tomorrow’s 
airplanes today! 


Go0g 


BOEING BOEING STEARMAN 

AIRCRAFT AIRCRAFT AIRCRAFT 

COMPANY OF CANADA Division 

Seattle, Wash. LIMITED Wichita, Kans. 
Vancouver, B. C. 
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The center compartment is for radio equipment and cannon loading, under the floor. 
Note shielded wiring hung on side of the fuselage, exposed plumbing and complete 


radio equipment. 


This is also true of the engine mount 
attachment, which by means of univer- 
sal joint connections allows a wide va- 
riance without causing strain or mis- 


alignment. 

Nowhere in the construction of the 
110 is there any evidence of hasty work- 
manship, “ersatz” materials, or sub- 
stitution of any kind. Steel, aluminum, 
magnesium are all used in abundance, 
and there is quite a bit of rubber in the 
plane whether synthetic or natural. The 
tires, interestingly enough, are marked 
Made in Germany in three languages, 
including English, which may indicate 
they were originally manufactured for 
export. Steel is used for canopy fram- 
ing, undercarriage parts, main spar 
structures across the fuselage and in 
numerous smaller applications. Mag- 
nesium forgings are used for various 
control arms, engine mount arms, etc. 
The bulk of the structure of both the 
fuselage and wings is of aluminum alloy 
sheet material. Structural design runs 
a little closer to the true monocoque 
than with most American skin-stressed 
planes. The skin of fuselage and wings 
is of comparatively heavy gage and the 
structure is simplified considerably. The 
result is that the exterior surfaces are 
quite rigid, producing smooth contours 
which are probably of high aerodynamic 
efficiency as well as weather and wear 
resistant. 

The fuselage construction is particu- 
larly interesting, partially because it is 
not apparent how the skin sections are 
formed. The fuselage is constructed in 
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two halves, split along the top and bot- 
tom centerline. Sections run laterally 
rather than longitudinally. Forming 
rings largely were eliminated by form- 
ing a joggle and an open “C” flange at 
one edge of each skin section. This 
provides for flush joints and gives suffi- 
cient lateral stiffening without added 
internal support. Longitudinal stiffen- 
ers are rolled or drawn channel sec- 
tions extending fore and aft through cut- 
outs in the open flanges mentioned 
above. Longeron members running 
past the cockpit section are apparently 
one-piece stampings of heavy sheet ma- 
terial. Throughout the plane every 
effort has been made to reduce the num- 
ber of parts used, relying on simpler, 
larger, and heavier parts to carry the 
load. 

For example, the wing is of extremely 
simple construction of monospar type. 
Actually the wing shell is the spar, with 
a single shear web installed at the point 
approximating center of lift. This web 
is a solid sheet which is riveted to sim- 
ple angle flanges along top and bottom 
to form an “I” beam. These flanges, 
in turn, are riveted directly to the wing 
skin. This skin is laid on in large pieces 
extending fore and aft rather than span- 
wise. Ribs are not closely spaced and 
are built up of riveted sections. Span- 
wise skin stiffeners are also relatively 
few, since the thickness of the skin 
reduces the requirement for stiffening 
members. 

One item of interest, and not fully ex- 
plained to date, is the quick releasable 


tail cone. This part is of clam shell 
construction hung to the fuselage stern 
by three pins, one of which may be 
tripped by a cable to the cockpit. When 
the pin is tripped this cone flies off, and 
open, since it is hinged at the rear. It 
is surmised that a collapsible flotation 
bag, or life raft, is carried in this way 
for protection against water landings. 
An external retaining wire runs from 
the cockpit to the tail cone, probably 
as a means of hauling in the raft after 
a forced landing. 

Engine cooling radiators are very 
cleanly installed. The oil cooler is in 
the nose of the engine nacelle, but each 
engine coolant radiator is located in the 
wing near the trailing edge, between 
the main spar and the flap. In this 
position the minimum drag is probably 
achieved for cooling flow obtained. Ex- 
haust air can be controlled by means of 
an adjustable flap. Engine intake air 
is taken through a duct in the leading 
edge which is smoothly cowled and 
vaned for efficient air flow. 

Engines are of Daimler-Benz type of 
1,150 hp., and are supercharged. Fuel is 
injected into the cylinders but ignition 
is by conventional Bosch magnetos and 
two spark plugs per cylinder. Neither 
engine has been dis-assembled, but the 
external impression is one of extreme 
ruggedness and simplicity. V.D.M. pro- 
pellers, of three-blade type, are electro- 
mechanically controllable to full-feath- 
ering position. 

Canvas shields, with zipper fasten- 
ings, protect a number of parts of the 
plane from dust and water. This is the 
case in the cockpit, which is well sealed 
against wind or air leakage. But there 
is nO apparent provision for forced ven- 
tilation or heating of the crew’s com- 
partment. Nor is there any de-icer 
equipment provided on wings or pro- 
pellers, nor any windshield wiper. Also 
the engine air intake looks susceptible 
to icing. 

Wing flaps and the retractable land- 
ing gear appear to be hydraulically op- 
erated with pneumatic emergency con- 
trol. The landing gear is simple and 
rugged, retracting the wheel straight 
back up into a wheel well in each engine 
nacelle. 

Interestingly enough, engine exhaust 
stacks are simple elbows used to deflect 
the exhaust away from the engine radi- 
ator, and with no more than a limited 
attempt to employ the jet propulsion 
effect utilized by the British. 

The engines on S9CK are rather 
oily, though this may be the result of 
the forced landing. In any case the 
machine shows signs of hard service 
in many ways and it is to be surmised 
that this particular plane had done a 
great deal of military flying of one 
kind or another before it was finally 
brought down in England, affording 
our designers a first-hand study. 
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Come what may, the fact remains that 
the air transport industry has strong 
growth characteristics and is clearly 
among the most favored in the post- 
war period that is bound to follow. It 
is this factor that influences many 
sophisticated investors to maintain an 
interest in air line equities for fear of 
losing a position at the unknown turn- 
ing point. 

Rising labor costs have developed as 
an important factor in the earnings 
outlook for the aircraft industry. As 
such a large percentage of the aircraft 
manufacturer’s selling price is repre- 
sented by labor disbursements, such 
costs are of vital significance. An in- 
surance company study recently showed 
that the average U. S. aircraft builder 
pays 28 percent of his selling price for 
direct labor, another 12 percent for in- 
direct labor—supervision, designing, 
testing, etc.—and 39 percent for parts 
and materials. But parts and materials 
thus acquired, consisting of engines, in- 
struments, accessories and _ finished 
parts, themselves average from 25 to 30 
percent direct labor costs plus addi- 
tional indirect. wages. (For example, 
the average airplane motor requires 
4,000 hr. of direct labor, and military 
planes average two motors each. The 
price of the iron and steel used by the 
engine manufacturer, in turn, is 35 per- 
<ent direct labor, while going back 
further, the iron ore purchased by the 
steel mills is 36 percent direct labor.) 

Summarized, accumulated direct 
manufacturing wages total 47 percent 
of the selling price of the average plane; 
indirect labor costs (items involved in 
designing, supervision, engineering, 
sales and management, etc.) accumulate 
another 19 percent of the price, making 
a total of 66 percent of the selling price 
of the finished aircraft which has gone 
for wages. Actual material, when labor 
is extracted, boils down to a net of 15 
percent. All other items, including taxes, 
depreciation, profit, interest, etc., ac- 
count for 19 percent of the price. Such 
analysis indicates that the aircraft group 
probably pays more in labor costs in 
proportion to its gross sales than any 
other major industry. 

Fortunately for the aircraft builders, 
some relief may be obtainable from the 
evident squeeze occasioned by rising 
labor costs. Starting July 1, the Army 
Air Corps is scheduled to examine con- 
tracts containing price adjustment 
clauses so that government payments to 
aircraft manufacturers may be revised 
upwards. Not all defense contracts, 

td 
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however, contain these so called escala- 
tor clauses; nor are such clauses uni- 
form in all cases. Reports indicate 
that work is underway to an overall 
revision which is expected to result in 
a standard form acceptable for use by 
both the War and Navy Departments 
on most of their future contracts. 

How well paid are aircraft workers? 
This has become an important issue in 
recent months. The Department of 
Labor best answers this question in its 
February, 1941, figures showing aver- 
age earnings for various industrial 
classifications. For the month indicated, 
aircraft workers averaged $35.20 per 
week and 78.4 c. per hour, an increase 
of 21.7 percent and 7.2 percent respec- 
tively over February, 1940. All manu- 
facturing industries averaged but $28.56 
per week and 69.2 c. per hour for 
February, 1941. The broad transpor- 
tation industry group, however, showed 
$38.44 per week and 91.6 c. per hour. 
While exceeded in weekly wage rates 
by the automobile and shipbuilding 
groups, the aircraft industry topped the 
average paid to the railroad car and 
locomotive workers. The trend of air- 
craft wage rates, moreover, definitely 
show that this group is making constant 
progress in increasing its earnings. 

Gains by the aircraft worker are be- 
ing made on other fronts as well. A 





Barron’s Stock Averages 

Air 50 
Transport Stocks 

18.94 

19.66 

19.78 

20.28 

32.97 


Aircraft 
33.90 
33.68 
32.68 
33.88 
46.90 


May 2, 1941 
April 25, 1941 
April 17, 1941 
April 10; 1941 
May 3, 1940 





new contract signed by a CIO group 
with Brewster, among other things, pro- 
vided for the first check-off in the avia- 
tion industry. The nature of other 
gains are also impressive in view of the 
late organization drive started by the 
CIO. The union had already obtained 
a closed-shop in a previous contract 
and provision has now been made to 
recognize it as the representative of 
employees in any new plant to be opened 
by the company. The company further 
agreed to submit for union approval 
the list of employees for which draft 
deferments would be sought. While 
such concessions appear to give organ- 
ized labor important gains, they also 
invest the unions with a greater respon- 
sibility and have a tendency to make 
for a certain rigidity in the aircraft 
industry which in turn may make 
difficult the adjustment processes in the 
transition to a peace-time economy. 
The ever-present problem of taxes 


bulk large in the future outlook of the 
aircraft industry and individual reports 
must be examined carefully in order 
to obtain a true picture of earning 
power. This is best illustrated in the 
initial quarterly statements currently 
being released. For example, the Glenn 
L. Martin Co. for the 1941 first quar- 
ter showed a net profit of $1,861,790 
or $1.70 per share as compared to 
$2,162,670 and $1.97 per share for the 
like 1940 period. However, current 
earnings are after an allowance of 
$2,500,000 for “contingencies and addi- 
tional taxes”—equivalent to $2.28 per 
share. Such additional reserve is after 
provision of $1,467,000 for normal fed- 
eral income taxes. 

United Aircraft Corp., after an allow-\ 
ance of about 29 percent of available 
net income for normal taxes, also made 
provision for $4,751,020 (equivalent to 
$1.80 per share) for excess profits taxes. 
Even after this deduction, the com- 
pany’s first quarter earnings amounted 
to $4,806,496, or $1.80 per share. 

By contrast, Douglas Aircraft, while 
providing for normal income taxes did 
not make any provision whatsoever for 
excess profits taxes for its first quarter. 
With its fiscal period beginning later 
in the year than Jan. 1—Douglas may 
be expected to delay the full impact 
of excess profit taxes. It is difficult 
to see, however, how Douglas can avoid 
such payments and it appears likely that 


later this year, provision will have to 
be made for a charge that should have 
been properly allocated to the first 


quarter. Even with the benefit of this 
accounting adjustment, Douglas earn- 
ings for the quarter ended Feb. 29, 1941, 
totaled $1,819,535 or $3.03 per share. 

The contrasting policy pertaining to 
tax adjustments clearly shows the uncer- 
tainty prevailing as to the ultimate form 
the final tax bill will assume. It is cer- 
tain, however, that higher levies are 
coming and must be taken into con- 
sideration. 

The fact remains that current earn- 
ings as reported by the aircraft builders 
are distorted and will continue to be 
so until final adjustments are made. 
This not only applies to tax charges 
but also to depreciation and amortiza- 
tion, items occasioned by the expansion 
program. It is not inconceivable that 
there will be differing views as to properf 
charges between company officials on 
the one hand and the Treasury Depart- 
ment and other agencies on the other. 
In fact, reports indicate that one billion 
dollars in new armament contracts are 
now being held up primarily because the 
NDC wants to be certain that nothing 
in these contracts will permit private 
capital to put into prices more than the 
normal, legal charge for depreciation of 
plants erected and useful for wartime 
production only. 
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AMERICA MEETS THE CHALLENGE OF A CHANGING WORLD: 


HERE the Flying Clippers go, goes a 
symbol of this nation . . . a symbol 
keyed to the times. For in the sky, men 
are looking for their future destiny. 
How does America answer this chal- 
lenge ? Look at the map at the right.There, 
part of the answer is written—by the 
men and ships of Pan American Airways. 
No other nation even approaches this 
merchant marine of the air. Her winged 
ambassadors fly over 75,556 miles to 55 
countries and colonies . . . have carried 
thousands of travelers; tons of mail and 
express over the past thirteen years. 


Moreover, Pan American Airways is 
constantly strengthening our air leader- 
ship. It is linking the United States and 
the Latin American republics closer in 
time than our 48 states now are by rail 
... giving the U.S. more air route mileage 
in South America than all Europe’s sub- 
sidized airlines combined. 

This leadership we must not forfeit. 
America’s Merchant Marine of the Air is 
not alone an instrument of trade. It car- 
ries to distant neighbors our traditions of 
freedom and good-will. It links our vital 
bases of defense. These hard-won advan- 


tages spur increasingly intense foreign- 
flag competition. But with America’s sup- 
port we will meet every challenge. 





BROUGHT NEAR BY FLYING CLIPPER SHIPS 


LAND OF MONTEZUMA is less than a 
day away from any point in the U.S. by 
Pan American—mighty important to the 
friendly relations of Mexico and the U. S. 
And only a few hours further on are all of 
the Central American capitals. 


HOME OF THE GAUCHO is 7500 miles 
south, but Buenos Aires, capital of 
Argentina, is only 3% days from Miami; 
Rio 2% days; Lima 1% days. Thus the 
Americas are drawing closer and closer to- 
gether both in time and understanding. 


ISLE OF ROMANCE and one of this 
country’s key Atlantic bases of defense is 
Bermuda—817 miles from N.Y. but only 
5 hours by Clipper. A big dividend in 
time saved for vacationists as well as for 
government men, mail and materials. 


from California, almost two full weeks 
under steamer-time to New Zealand — 
7900 miles distant! Stops are made at 
strategic Hawaii, Canton Island and 
New Caledonia in the South Seas. 


. PAN AMERICAN ATRWAYS SYSTEM 
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Bell Production 
(Continued from page 49) 





that nothing has been incorporated in 
the airplane which would be impossible 
to build in the shop, however complete 
control is left in the hands of the engi- 
neering department. 

It has been this pre-production de- 
signing of the Airacobra that has led 
to its being one of the most easily 
produced airplanes. However, the 
accomplishment of this ease of pro- 
duction was brought about by introduc- 
ing the new line of thinking in trans- 
ferring the engineering design on paper 
into the physical parts of the airplane. 
The key of this new idea lay in making 
every single part of the ship in the 
mold ‘loft first. The introduction of 
this 100 percent lofting came after the 
design of the Airacobra was well under 
way and, in fact, 30 percent of the 
design of the ship was scrapped in 
order to introduce the new idea. 

The Airacobra was broken down 
into five primary units and then each 
of these divided into their individual 
parts. Then, instead of lofting just the 
larger parts of each unit and tooling 
the rest, every single part was lofted 
individually and this included machined 


AIRCRAFT CORPORATION 








A record is kept at each assembly station 
rack of the number of each part needed at 
that station. The solid squares show those 
parts assembled while the shaded ones are 
the number on hand. 


parts and fittings. In so doing an in- 
experienced man in the shop can take 
two parts and make them match per- 
fectly because not only has the outline 
of the design been matched, but all of 
the holes for assembly are assured of 
being in their correct position. In doing 
this each part has been drilled with 
pilot holes which the workman uses for 
matching and holds together with clips 
during production. Doing this lofting 


x Lust 
ASSEMBL' yen Roget 


TTI 
rr 





pees ge 





“KR” is the record chart kept at each assembly station. “B” is the engineering release 
sheet. One copy of which is turned over to the material control group, one copy to the 


work order group and one to the production control group for each assembly unit. 


“—" 


is the material control and storage record for all the material available in the plant. 
“D” is the rejection report consisting of four copies which are sent to the purchasing. 
accounting, and inspection departments and one for the vendor all of which are made 


out as soon as a part is rejected. 
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Memo To: All Assembly Supervision 


SuBvect: Procedure to follow on Control! Charts 


In the interest of uniformity in making control charts, the fol lowing 
Instructions supercede all memoranda issued prior to this date, 
Stock control sheets will be posted at all major assembly units. 


The names of the leadmen and dispatchers of each shift should be printed In 
at the head of each sheet, 


Stock control accuracy Is the joint responsibility of the leadmen and dis~ 
patchers, 


Stock control sheets are to be marked as indicated below, 


Finished Stock Clerk: 
Leadman: 


Leadman: 


Dispatcher: 


A diagonal red ink line is to be marked on sheet by Finished 
Stock Clerk indicating that the stock has been delivered to that 
point, 


Leadman will fill in the upper triangular half of the square 
with red pencil-initialing the last entry indicating that he has 
received and checked the stock, 


Leadman will fill in the rest of thie square when the stock Is 
installed in the assembly, 


If stock is taken away for rework or scrap, dispatcherwill erase 
the red pencil marks, leaving the red ink line, He will indicate 
reason for removal of stock as follows:- 


Letter R in red pencil inthe upper half for revork. 


A] » Letter $ In red pencil In the upper half for scrap. 


Instructions above are given to all assembly 
specification men which shows how to use 
the record chart. 


design has eliminated 30 percent of the 
fixtures heretofore needed for produc- 
tion and has also aided in speeding up 
production because with the lack of 
these fixtures the work is left out in 
the open where the workmen can get at 
it. 

By this process engineering draw- 
ings are eliminated from the plant and 
only templates are needed and used. 
This does away with wasting work- 
man’s time trying to interpret drawings 
that, unless he has been trained, he 
knows nothing about. 

With a loft being placed in this im- 
portant position it is the main source 
of contact as far as trouble is con- 
cerned. Any mistakes in design for any 
part no matter how small are imme- 
diately discovered here. Thus, when 
production is once started there are not 
a thousand and one bottlenecks sprin- 
kled through the plant as various work- 
men find that the parts they are pro- 
ducing won’t go together. 

To take care of this task the pro- 
duction engineering section was di- 
vided to include the process planning 
engineering and operation sheet writ- 
ers, tool design, labor statistics or time 
study groups, the estimating depart- 
ment, and the schedules and progress 
reports group. In general the produc- 
tion engineering section is responsible, 
not only for converting the engineering 
design into terms of factory production, 
but for the determination of all machine 
loading and machine demand, the man- 
hours required, etc., on the basis of 
which the various shop divisions are 
controlled so that their production 
agrees with the scheduled output. 
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PHOENIX DEFIES 
MOISTURE GHOSTS 


Your hands are never dry. Perspi- 


ration stains ordinary tracing 
ih edie ova sot HERE’S A TRACING CLOTH 
“ghosts,” that show on blueprints. 

Water splashes make even ‘more : 


disagreeable stains. f d 7 
PHOENIX Tracing Cloth with- prooted against 


stands actual immersion in water 


for more than 10 minutes at a time 
without ill effects! Perspiration will 
not stain it! : 

PHOENIX LESSENS 

SMUDGE GHOSTS Perspiration stains and water marks hold no terrors for this im- 
The improved surface of : F . 
PHOENIX Tracing Cloth permits proved tracing cloth—and it holds pencil smudges or erasure scars 
you to use hasder peacie Glens | at a minimum. Now you can have clean tracings, in pencil or ink, 


6H) and to get sharper lines with : 
less tendency to smudge. free from these untidy “ghosts” that reproduce on blueprints! 


Result: Cleaner tracings and 3 : ‘ 
blueprints. The secret of this amazing performance lies in a remarkable 
new process that defies moisture, and gives PHOENIX an unus- 
PHOENIX REDUCES ually durable working surface. You can use harder pencils with 
ERASURE GHOSTS this improved cloth and get sharper lines with less tendency 
Ordinary cacing cloths become to smudge. Even 6H pencil lines show clearly, and reproduce 
scarred when erased. Erased spots — : . : 
produce ghosts on the blueprints. ae strongly! Erasing does not mar the drawing surface; erased areas 
PHOENIX has a durable draw- A ‘ é * : ° 
ing surface that reduces working take pencil smoothly—and ink without feathering. The new 
alee white color and increased transparency provide excellent draw- 
ing contrast and produce strong blueprints. 
Let PHOENIX speak for itself on your own drawing board. 
See your K&E dealer, or write for a generous working sample 


and an illustrated brochure. 


EST. 1867 


KAs.E 
f _¢ KEUFFEL & ESSER CO. 


REG. U.S. PAT. OFF. 


TRACING CLOTH 














The function of the planning engi- 
neers is to study the drawings as 
released by the engineering department 
to assure themselves that the parts, if 
made according to the drawings, will 
definitely fit together to produce the 
desired dimensions and assure proper 
functioning. They see that the limits 
called for can be realized in a practical 
manner; and if not, suitable means for 
‘insuring that dimensions and limits are 
provided which can be held by ordinary 
manufacturing operations. The planning 
engineers are available for consultation 
by the engineering department design- 
ers on all questions on manufacturing 
practice to guide them in their detail 
design. 

In general the responsibilities of the 
cther departments werking towards 
production are: (1) the tool design 
department whose responsibility is the 
specifications for purchase, design and 
the putting into operation of all tools. 
They work in close cooperation with 
the mold loft in order to take maximum 
advantage of lofting; (2) the work 
order section which is responsible for 
issuing orders, ordering required mate- 
rial and control of all receiving, ship- 
ping and stocking of this material; (3) 
the purchasing department responsible, 
as is usually the case, for all purchases 
of every kind; (4) the production con- 
trol section whose duty is to interpret 
the master schedule in terms of actual 
unit parts and to assign the particular 
time at which any part is to be placed 
into production in order that it may be 
completed at the time it is required for 
assembly. It is their responsibility to 
see that the work order, the tools and 
materials are delivered at the proper 
time so that previously arranged sched- 
ules may be met. 

With the work thus allocated to 
these departments the factory division 
does not need to concern itself with any 
problems other than the administration 
ot labor. It is its responsibility to pro- 
duce various parts within the standard 
time as determined by the time study 
personnel, using the tools and following 
instructions as specified on operation 
sheets. 

To make sure that the standard 
schedule, as it has been set up, is cor- 
rect, the labor statistics or time study 
group make stop-watch time studies of 
the production elements of each op- 
eration in the usual manner, and also 
studies the elements of which the non- 
productive time is composed. With 
these as a basis they establish standard 
time for any operation or assembly. 
Incidentally, the time study standard 
consists of the studied productive time 
plus 25 percent for relaxation, depart- 
"mental allowance, depending on the par- 
ticular nature of the work. With this 
once established it is not such a tre- 
mendous problem for the factory per- 
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sonnel to see that the work is done 
within this time. 


Sequence Diagram 


When the standard time has been 


. obtained from the fabrication of the 


airplane, a sequence diagram is made 
under the direction of the production 
control department. This is the sched- 
ule which controls the number and flow 
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The sequence diagram is made out at the 
time an order is placed which indicates 
at what time parts of the airplane are to 
be started and what time they are to be 
completed. Each unit of the airplane is 
given a number as shown on the diagram. 


of materials through the preliminary 
fabrication processes to the final assem- 
bly line. Entered on the diagram are 
parts of the airplane indicating the 
points at which, during the progress of 
the construction of the Airacobra, each 
assembly is to be incorporated into the 
main structure. Each part is carried 
out to include details of each airplane 
group so as to provide a graphic chart 
of the time on which they must be 
placed into production in order to ar- 
rive at the assembly point at the proper 
time. In order to make this work 
efficiently, the diagram resolves all the 
details of the airplane into six priority 
groups. For instance, all parts in pri- 
ority group one must be started before 
any of the parts in group two are 
started, and so on for the various 
groups. Each priority is further sub- 
divided into groups having various de- 
grees of preference within the groups. 
With this, any part following in prior- 
ity group one would naturally take 
precedence over any part having a 
higher number. 


Priority Production Control Boards 


Now that all of the parts of the air- 
plane have been given a standard time, 














Each department has its control board on 
which are listed the work order cards by 
their priority and preference number. As 
work is done they are moved along the 
board finishing at the upper left hand cor- 
ner. Notice the red overtime tabs. 


PRODUCTION CONTROL SEQUENCE 


The following are the priorities and preference codes that have been set up 
to contro! the production of P-39 type airplanes. Please note the correspond 
ing sequence code number by which the Production Control will route the 
details to the shop, 


PRIORITY. PREFERENCE 
NUMBER DESCRIPTION NUMBER DESCRIPTION 


Fuse. Longi. Beans j Longi. Seams 
2 Trans. Member 
3 Skins & Stringers 
~ Longi. Beam Sub-Assy 
- Misc. Front Fuse. 
6 Front Fuse. Assy. 


i Carry thru 7 Spars 


Spars 
Spars 
€ Ribs & Bulkheads 
9 Misc, & Assy. 


J Turnover 10 Turnover & Firewall 


2 Station | (Final Assembly) 

2 Station 2 2 (Final Assembly) 

2 Superstructure 3 Superstructure 
Cabin 4 Cabin (Front & Rear) 
Cabin Doors 5 Cabin Doors 


Station 3 é (Final Assembly) 


w» WB BH AH 


Rear Fuselage Longi, Members 
& Trans, Members 
c Skins 

g Misc. Rear Fuse, 
0 Rear Fuse, Assy. 


LN) 


Station 4 il Final Assembly 


2 Station 5 12 Final Assembly 


2 Tail Surfaces i3 Stabilizer 
14 Elevator 


Every part of the Airacobra has a priority 
and preference number determining its place 
in the production order. A few are illus- 
trated above. 


as well as priority group number and 
preference group number, the names 
and numbers of the parts are entered 
on work orders in the form of 3x5-in. 
cards which are racked up on a control 
board in each fabricating department in 
accordance with their priority. In order 
to produce parts in the sequence in 
which they are required it is only nec- 
essary to pick up the work orders in the 
sequence in which they are set up on 
the control board. The production con- 
trol department is responsible for set- 
ting up these cards in sufficient time 
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to complete the part as required. In 
the case of a change being made by the 
engineering department on any part, for 
any reason, the changed part immedi- 
ately takes its proper place as to pri- 
ority and sequence, and thus automati- 
cally is placed into the system in the 
proper order. 

Everything is planned in the factory 
around the system just described so 
that at no time will the process get out 
of hand and disrupt the whole produc- 
tion schedule. In case the requirement 
for any part is of such urgency that 
overtime work is justified, a single red 
celluloid marker is clipped to the work 
order card. If the urgency justifies 
Sunday work two red markers are 
placed on the card. With this system 
it is unnecessary to maintain volumi- 
nous files or records indicating the 
status of any part, as a glance at the 
control board in any department imme- 
diately indicates the status of the prog- 
ress of the work. 

No cards are placed on the control 
board unless both the material and 
tools are available. In case tools or 
materials are not available the cards are 
retained in the control office, filed 
according to priority and this file is 
the basis for diligent follow-up to expe- 
dite the tools or material as the case 
may be. ' 

Out on the control boards, when work 
has been completed the card occupy- 
ing the top position is removed and the 
one that was in second place is then 
put first, and each succeeding card is 
jumped up one file. Walking through 
the plant and glancing at the top card 
in each control board gives any of the 
factory personnel a quick and concise 
picture of just how the material is 
flowing through the plant. 


Work Order Section 


The control of the division of factory 
labor for various production processes, 
and the assigning of material to be used, 
is left in the hands of the work order 
section. This group consists of the 
work order group, the material control 
group, raw stores, and shipping and 
receiving records group. In order that 
they may keep complete control, no 
work is to be done in the factory with- 
out a work order except such routine 
work as factory maintenance and so 
forth. This applies to every factory 
department. The experimental de- 
partment, however, is not considered 
part of the factory organization, but a 
branch of the engineering, and every- 
thing done for them is handled in the 
same manner as if this department was 
an outside vendor. Placed in the 
hands of the work order group is the 
power to determine and specify the 
quantity of parts which are to be made 
at any one time. However, orders for 
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tools are not handled by this group, 
but equivalent paper work was initi- 
ated for this to the tool design group. 

Before material is bought and stored 
in the plant it is necessary for the ma- 
terial control group to place orders 
for its purchase for the purchasing de- 
partment (for which this group main- 
tains records). This group maintains 
records as to proportionate evidence of 
the kinds of materials used by past con- 
tracts with a view to establishing a 
minimum stock of all kinds. The issued 
requisition is based on advanced bills 
of material as supplied by the engineer- 
ing department for such items that 
require a long delivery date, such as 
forgings and so forth. From previous 
records they determine a proper per- 
centage of overages for each class of 
material allowing for losses through 
spoilage, rejection, etc. 

With the general function of each 
of the departments thus outlined, a de- 
scription of the production and assem- 
bly lines can be better understood. The 
15 stations previously referred to run 
down through the center of the plant 
along two individual assembly lines. 
To one side of these are grouped the 
press processing departments which 
take care of the heavy stampings, and 
so forth. Next to this is the machine 
shop and tool room for supplying 
production lines with the necessary jigs 
and fixtures. 


The Assembly Line 


These two departments occupy one- 
half the plant on one side of the assem- 
bly line, while on the other half are 
located all the subassembly departments. 
Each one of these departments has its 
own production line feeding into the 
correct station along the assembly line. 
The first parts to be made are the basic 
parts of the fuselage. The Airacobra 
has been designed so that the main 
structure of the fuselage consists of 
two longitudinal beams extending from 
the nose back to the point behind the 
engine, with the rear engine installation 
placed a little behind the center line of 
the wing, so that all main sections at- 
tached to the fuselage outside of the 
tail are attached to these two longi- 
tudinal beams forward of the engine. 
These two beams are assembled by 
means of our lofting practice and are 
later joined together with the center 
section and when completed are placed 
on a movable jig which will eventually 
start down the assembly line. These 
movable jigs then feed through their 
own department just to the rear of 
station one so that, as the basic fusel- 
age structure is completed, it is ready 
to be rolled into the beginning of the 
line. When it leaves this point the 
basic units of the fuselage have been 
assembled to a point just aft of the 


engine. The first four stations then 
complete the assembly and installation 
of units inside the fuselage which pre- 
pare for lowering the engine into place 
at station five. From here on, all 
subassembly lines feed into the main 
assembly line from the right as it 
travels down the plant. At station six 
the pilot’s cabin and doors are attached 
having been first sub-assembled in their 
section at the plant. Control surface 
and the rear section of the fuselage 
then feed into the line at station nine. 
The next three stations allow for the 
installation of small parts. 

The wings follow down a subassem- 
bly line along the section of the plant, 
a little removed from the main assembly 
line. Wing tips are made separate and 
are attached to the wings just previous 
to installation of the wings on the 
ship. During the last three stations the 
wings and landing gear are attached 
so that when station 15 is reached 
armament, instruments and final detailed 
equipment can be installed. 


Building the First Plane 


The engineering department sends 
all of its completed drawings directly 
to the loft where the fair lines and 
templates are drawn coordinating each 
individual unit. The experimental de- 
partment, which is under control of the 
engineering department, then makes all 
ot the parts and assembles the first air- 
plane making corrections on drawings, 
templates, and tools as may be required. 
After this they turn over to the pro- 
duction part of the organization the 
tools, templates, etc., and assemble a 
second airplane with the parts which 
this time are made in the production 
plant. The assembly of this second 
ship is with the assistance of a member 
of each department in the main plant. 
This trains the plant personnel to as- 
semble the airplanes and also gives 
them an opportunity to see the work 
being done by each of the other de- 
partments. 

When a change is needed in the de- 
sign of the airplane, perhaps at the 
request of a customer, production is 
not stopped and the parts continue to 
go through the plant as before. The 
changed parts are then produced sepa- 
rately and are changed on the ship 
by a separate crew thus eliminating a 
complete stoppage of the assembly line 
for some comparatively minor part. 
This crew, making the change, then 
works slowly back down the subassem- 
bly line installing the change in the 
ships which are being produced in such 
a fashion that ‘it does not interfere 
with the production. However, this 
working back is not started until all of 
the manufacturing fixtures are ready so 
that once the change is started it can 
be made in a minimum of time. 
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ONCENTRIC construction permits use of single cable— 
rather than two single-conductor cables—with resultant re- 
duction in cable investment and greatly reduced voltage drop. 


Exceptionally high-grade insulation—G.E.’s No. 1799 varnished- 
cambric—offers high dielectric strength, long life, and heat 
resistance. Protective finish can be either a flame- and weather- 
resisting braid or a lead sheath, depending upon your individual 
requirements. 


Complete, detailed information on G-E cable for resistance 
welding is available in our new Bulletin GEA-3503..It contains 
useful data on how to select proper size of conductor, and a handy 
table of voltage drop for different ampere ratings. Useful to those 
who use resistance welding. Call your nearest G-E office or dis- 
tributor. Or write to General Electric, Schenectady, N. Y. 


GENERAL @ ELECTRIC 


501-4-1200 & 8748 
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Douglas Production 


( Continued from page 59) 





ordinated and merged into a supreme 
defense enterprise. Consolidated will 
provide the engineering personnel and 
technical data and designs, Ford will 
build parts and sub-assemblies for the 
huge bombers, and the Douglas organi- 
zation will provide experienced manage- 
ment, technical skill and production 
“knowhow.” 

Equipped with “blackout” and other 
defense provisions, the Tulsa plant will 
employ in excess of 12,000 men and 
women. The plant’s principal assembly 
unit will be an individual building, 
under whose roof production lines will 
provide straight-line flow for nearly 
four-fifths of a mile, making this the 
world’s largest bomber assembly plant. 

Under national defense pressure all- 
time records for speed and efficiency 
are being shattered in construction of 
the company’s huge new “blackout” 
plant at Long Beach. 

In erecting four of the assembly units 
structural steel was raised and riveted 
into place at an average rate of nearly 
120 tons daily, a feat unprecedented in 
the history of such undertakings, ac- 
cording to steel construction authori- 
ties. With all the 12 buildings already 
im various stages of completion, air- 
plane production is expected to begin 
in some units of the 200-acre factory 
considerably ahead of recent estimates. 

Progress in the race against time— 
the universal defense bottle-neck—was 
made possible by extensive preparations 
long in advance for engineering and 
tooling, machinery and material pur- 
chases, and training and hiring of 
skilled workers. These preparations 
are enabling many departments to swing 
into action before the buildings are 
finished. 

As soon as walls and roofs provide 
shelter, machinery and equipment is 
being installed in buildings still under 
construction. Carloads of tools, jigs, 
sub-assemblies, parts and materials are 
flowing in from suppliers the country 
over. 

Providing a total of some 1,400,000 
square feet of production area, the 
plant incorporates defensive arrange- 


ments, construction techniques, and 
production systems never st tetties 
employed. 


Invisible at night from the air, all 
structures will be artificially lighted, 
fully air-conditioned, carry duplicated 
utility services, and protect vital sup- 
plies by underground storage. Added 
safety for plant and employees in event 
of air attack is provided by decentraliz- 
ing the larger units, and housing them 
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in 12 separate buildings spaced to afford 
the maximum protection. Completely 
windowless, lacking even skylights, the 
buildings will always be bright as day 
inside, but -no tell-tale gleam could 
escape at night to aid any possible aerial 
“spotters.” Light traps are provided 
for at all entrances to complete the 
“blackout” and render the plant alto- 
gether invisible from the air, and 
almost so from but a few yards away 
on the ground. To make the structures 
less visible by day, all are flat-topped, 
offer no light-reflective surfaces, and 
are colored to match the area’s special 
paving and blend into the landscape. 

Paralleling the plant’s unique con- 
struction will be its new and efficient 
production methods, the modern ma- 
chinery and equipment, and the straight- 
line assembly techniques to be installed. 
The types of equipment and manner in 
which it will be laid out will place this 
among the aircraft industry’s most 
efficient and highly-mechanized pro- 
duction units. 

Output will be greatly augmented by 
employing major parts and _ sub-as- 
semblies built by large automotive and 
manufacturing plants in eastern and 
middle-western industrial centers. Such 
plants as those of Murray Body, Briggs 
Manufacturing, Pullman-Standard Car 
Manufacturing, Fleet-Wings, and Mc- 
Donnell Aircraft are now getting into 
production of airplane sub-assemblies 
under Douglas sub-contracts that are 
expected to eventually pass the $100,- 
000,000 mark. In making their re- 
sources and facilities available for air- 
plane sub-assembly production, these 
plants joined 2000 other firms through- 
out the country who now supply hum- 
ming Douglas production lines with 
raw materials, parts, tools and equip- 
ment. 

Headquarters recently were estab- 
lished in Detroit, Mich., for Douglas 
engineers and material experts assigned 
to supervise the vast flow of equipment, 
parts, and sub-assemblies from eastern 
industrial centers to the company’s 
plants in Southern California. 

With personnel needs vastly in- 
creased under national defense produc- 
tion impetus, the company’s educational 
and training activities assume greater 
significance than ever before. Its edu- 
cational efforts have been widely.ex- 
tended in a dozen directions, afd’ a 
large-scale training program has been 
launched to provide skilled workers for 
the Long Beach plant. In cooperation 
with various local educational instity; 
tions, special courses are being oe ta 
in aircraft assembly methods. Thag- 


sands of men with experience in ~ 
yards, oil fields, sheetmetal plants and * 
machine shops have been enrolling for 
the courses, and it is estimated that by 
June approximately 1,000 will be grad- 
uated each month. 





With more .than 1200 already as- 

signed to the Long Beach plant by @ 
May 1, additional workers will be added © 
at a rate expected to approach 500 per 
week. During coming months thou- 
sands of men and women are to go on 
the payroll, for between 16,000 and 
20,000 will eventually keep the plant’s 
production lines rolling 24 hours a day, 

Supervisory and other key employes 
are to be provided by the company’s 
Santa Monica and El Segundo plants. 
The supervisors and leadmen already 
selected are attending special lectures 
and conferences designed to acquaint 
them with the new high-speed produc- 
tion techniques of the Long Beach 
factory. At Santa Monica, trainee 
machinists, planning, production con- 
trol and other technical workers are 
taking special training courses. 

At both the Santa Monica and El 
Segundo plants, designs and engineer- 
ing data supplied by Long Beach per- 
sonnel are being converted into mock- 
ups, templets, dies, and several proto- 
type airplanes. These will be com- 
pletely tested before their production 
begins at the Long Beach factory. 
Upon completion of the plant, all design, 
engineering and production problems 
will have been solved long in advance. 

As the nation watched construction 
begin on the new Long Beach and 
Tulsa factories, the main Douglas plant 
at Santa Monica was quietly but swiftly 
preparing for its own greater role in 
the new drama of defense. The object, 
to make time the hero instead of the 
villain of the drama of accelerated pro- 
duction, now universally recognized as 


the No. 1 problem of industry and 
democracy. 
Having successfully attacked | one 


enemy of efficiency,—waste of materials 
—Douglas engineers and production 
experts were out to conquer waste of 
time and motion. They inaugurated a 
new high-speed airplane assembly tech- 
nique designed to slash the elapsed time 
between the fabrication of parts and 
completion of the airplane, and bring 
into sight the long-sought mass pro- 
duction goal. That technique com- 
prised a coordinated program of radi- 
cally streamlined production _ lines, 
fuselage and wing assemblies on tracks, 
re-routed movement of materials, new 
high-speed machinery, additional build- 
ings. 

A new plant layout, department was 
created especially to..map plans for 
speeding up shop. departments and 
assembly linea by" reorganizing them 
on a “progressive” basis. The goal, to 
send, parts and materials through the 


je iaepory in unbroken, continuous flow 


until they roll out the door in the form 
of finished airplanes. Wherever the 
straight-line technique was launched, 
scheduling and planning were found to 
be greatly simplified, handling of mate 
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CoeeTed¢e- 0-52 ARMY OBSERVATION PLANE 


Latest of the expanding line of Curtiss military and naval 
aircraft, the Curtiss O-52 is designed for scouting missions 
and to maintain liaison with infantry, artillery and other 
ground troops in combat team work. 

High-winged and capable of the wide range of speed re- 
quired for modern observation tactics, this newest Curtiss 
plane provides unusual angles of visibility in all directions. 
Manned by a crew of two, the Curtiss O-52 may also be 
fitted for photographic mapping and carries adequate 
machine gun protection. 
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rials was greatly reduced by the elimi- 
nation of backtracking and crosshaul- 
ing, and production per given area of 
floor space was nearly doubled. Parts 
from fabricating departments or out- 
side production flow into the major 
departments and emerge as complete 
sections of wings and fuselages. The 
flow of materials is virtually continu- 
ous, moving from jig to jig at regular 
intervals, without going into storage 
piles in between. Complete assemblies 
for attack-bomber fuselages and wing 
sections themselves are simply put on 
tracks and moved along, conserving 
production space and accelerating oper- 
ations. 

So vast has Santa Monica plant be- 
come it,has taken on the aspects and 
appearance, of a progressive and well- 
organized cit¥, for. today the “Douglas 
community” of Santa Monica boasts its 
. own fire and police departments, tele- 
phone system, radio station, bank, post 
office, restaurants, libraries, street rail- 
way, service garages, street signs, 
schools, hospitals, and recreational and 
athletic..leagues. Many of these are 
more extensive in size and scope than 
are usually afforded by actual cities of 
equivalent population. 

Most spectacular and significant of 
the company’s mass production machin- 
ery are its four giant Guerin Process 
hydro-presses. To the 5000 and 2000 
ton presses already in operation at the 
Santa Monica plant, there recently were 
added machines of 650 and 250 tons 
capacity, bringing available pressure 
capacity to a phenomenal total of 16,- 
860,000 pounds, and giving Douglas the 
aviation industry’s largest line of hydro- 
presses. 

Developed and perfected by Henry 
Guerin, production executive of Doug- 
las Aircraft Company, the Guerin 
Process employs metal male dies and 
a “universal” female die of rubber to 
cut aluminum alloy sheet and in the 
same operation form and shape it, with 
swift machine precision into complex 
airplane parts. The process is now in 
use under license throughout the air- 
craft industry, and enables volume out- 
put demanded for national defense. At 
the Douglas company’s Santa Monica 
plant, the Guerin process is chalking up 
new production records, with the four 
giant hydro-presses turning out air- 
craft parts at an unprecedgnted rate, 
and accelerating toward a capacity out- 
put of more than 44,000 units every 
24 hours, including parts as large as 
many produced in automotive plants. 

To bring to Long Beach plant the 
operating advantages of the Guerin 
process and provide even greater pro- 
duction speed, Douglas engineers in co- 
operation with hydraulics experts of 
the E. W. Bliss Co., Brooklyn, New 
York, evolved a unique six-sided press 
derive the production advantages of the 
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“at the plant of Bliss Co. 


incorporating six loading tables for 
high-speed operation. The unheard of 
output possible with a six-sided Guerin 
process hydro-press is expected to make 
and break production records. 

‘Two such presses have been com- 
pleted for Douglas and are being tested 
Of 2500 ton 
pressure capacity, these hydro-presses 
each weigh approximately 375,000 
pounds, stand 25 feet high, and occupy 
an area about 32 feet in diameter. 

In Douglas Aircraft Company’s drive 
for accelerated national defense output 
a vital role is played by artist-engineers 
who are accelerating airplane produc- 
tion and facilitdtisg’ the training and 
absorption of thousands’, 







ployes. Membegs 9 epRIpany's .pro- 
duction illusttgti epartherit~ are 


turning out drfque Way three- 
dimensional drawings which portray in 
simple fashion the. mantfacturing de- 
tails of Douglas airplanes, and greatly 
speed the planning and operation of 
assembly lines for their mass produc- 
tion. So comprehensive are these “per- 
spective” diagrams they may be read 
and followed at a glance by the as- 
sembly workers, greatly reducing the 
time required in reading and fathoming 
the usual shop blueprint. 

On the basis of the engineering de- 
partment’s original sketches and plans, 
drawings of an entire airplane and its 
major structural assemblies are first 
prepared for and in conjunction with 
the planning, tooling, lofting and mate- 
riel departments as basic functional 
designs in setting up production lines 
and providing the necessary equipment 
and materials. Detailed drawings then 
are made of the minor structural sub- 
assemblies, and the control, hydraulic 
and fuel installations, so that each 
worker in each position along the as- 
sembly line has before him an easily- 
understood diagram of what he is to 
do and how he ‘is to do it, just as each 
step will appear to the eye. 

Pioneer of the aircraft industry in 
thus simplifying the complex construc- 
tion procedures to speed output, Doug- 
las began using the cutaway three- 
dimensional drawing in United States 
Army bid specifications as early as 
1939, before the defense emergency 
crystallized and today is employing it 
for production use on all military air- 
planes. 

_ To accelerate national defense pro- 


“duction by facilitating greater standard- 


ization, Douglas recently released to the 
airplane ind@stry all rights to its 
specially developéd and patented method 
of flush riveting with 100-degree rivets. 
At a meeting of the National Standards 
Aircraft Committee Douglas repre- 
sentatives formally gave the aircraft 
industry, in the interests of national 
defense, all legal authority to use and 
derive the production advantages of the 


Douglas Company’s patent No. 2,233,- 
820. This patent covers the method of 
flush riveting sheetmetal airplane parts 
with rivets having any usual angularity 
of head, preferably an angle approxi- 
mating 100 degrees. By such a process 
considerable flush riveting can be done 
without the otherwise necessary “pre- 
dimpling” of parts. 

Use of such flush riveting.on exterior 
surfaces decreases wind resistance and 
results in airplanes which are swifter, 
and aerodynamically more efficient. By 
its release the Douglas Aircraft Com- 
pany has made the method available to 
the entire industry without cost or 
liability. 

Devoting every energy toward the 
paramount goal of making America 
secure in the air, the Douglas organiza- 
tion is driving ahead on every produc- 
tion front, with the achievements 
already chalked up bringing into view 
the countless new and spectacular wings 
to come. 





Lockheed 


(Continued from page 51) 





from the body jig, “the, airplane is 
moved to its final assembly station. The 
sequence of assembly from this point 
to final acceptance starts with the in- 
stallation of the aft booms and empen- 
nage group, after which the outer wing 
panels, landing gear and power plant 
are installed. 

The rear booms are assembled in a 
line parallel with the early final as- 
sembly operations. The wing and tail 
assembly line is parallel to the final 
assembly line, and is in itself a progres- 
sive line assembly similar to the above 
described progressive procedure for 
fuselage and center section. At the end 
of this line the entire empennage is 
assembled, including stabilizer, stabilizer 
tips, upper and lower fins, rudder and 
complete controls. The entire assembly 
is then transferred to the final assembly 
line for attachment at the end of the 
rear booms. The complete wings are 
transferred from the wing assembly line 


‘to the final assembly line for their at- 


tachment at about the same station. 

Throughout this assembly and in- 
stallation process, the Inspection De- 
partment maintains constant supervision 
and a complete check chart controlling 
the points at which equipment is in- 
stalled. 

When we have our 30 stations prop- 
erly set up, they will be portable, and, 
we expect, tied together with cable and 
pulled by a winch on the end. This will 
be a modified conveyor principle, the 
entire line moving as a unit. Under this 
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DENISON 
Kuee-Tyne 
HYDRAULIC 
‘PRESS 
STEP UP YOUR 
PRODUCTION 











Faster 
Changing of 
Tools, Bolsters, 
Fixtures etc. 

Increases Press 
Efficiency! 









If you’re looking for more efficient produc- 
tion on small-lot assembling operations, 
here’s the press that will fill your require- 
ments. It's the new type DLKC2, one of 
Denison’s line of small (2- to 100-ton 
capacity) hydraulic presses for all assem- 
bling, straightening and broaching opera- 
tions. Has 24” maximum stroke; 30” maxi- 
mum vertical opening; both hand lever and 
foot pedal controls for ram; controls placed 
for easy, time-saving operation. You'll 
want details on this highly versatile press. 
Easily modified to fit special requirements ! 


White today! 


NEED SPECIAL MACHINERY? 
Denison designs and builds all types of special 
hydraulic presses and other machinery. They 
have every facility with which to fill your needs. 
Consult Denison’s widely experienced engineers! 


DENISON 


Engineering Co., Inc. 
116 W. CHESTNUT STREET 
COLUMBUS, OHIO 



















plan, when an assembly comes out of 
the body jig, the one at the door must 
be finished and ready to move out to 
the paint shop for final touch up. This 
means that installations must be com- 
pleted in an alloted time. 

From the very beginning, U. S. Army 
representatives had great interest in the 
airplane and, through their close co- 
operation during the process of develop- 
ment and clearing up of the normal 
problems encountered, helped in bring- 
ing the airplane from development to 
production stage. Because of the out- 
standing performance and _ installation 
resulting therefrom, which had not here- 
tofore been encountered by any other 
airplane of this type or by the Air 
Corps, it has been necessary for the 
Inspection branch to maintain very close 
coordination with the Air Corps head- 
quarters and our engineering depart- 
ment. We have had a visit on the 
average of once every two weeks since 
last October from some representative 
of either the Air Corps Engineering, 
Air Corps Inspection or Air Corps Ma- 
teriel Division, all this in addition to 
the constant cooperation and _ helpful 
advice of our own resident Army In- 
spection group. 

The Materiel Division Inspection 
Staff of the Army has moved its office 
to Lockheed Air Terminal, and actually 
conducted its inspection on the field. 
Prior to this, it has been necessary to 
fly the prototype of any ship to Dayton, 
slowing the coordination between 
Wright Field and our Engineering De- 
partment as much as a matter of months. 
In the case of the P-38, all this was 
completed before delivery, and only the 
accelerated service tests were made at 
Dayton. The tests were further speeded 
up by using three airplanes instead of 
one, as is the usual procedure. All 
static load tests were conducted at Day- 
ton by the Air Corps with the services 
of our Engineering and Assembly group. 
This fine example of Army cooperation 
speeded the final acceptance of the air- 
plane by many weeks. 

We hope soon to go full speed ahead 
at a very high rate of production. The 
production ratio we hope to reach very 
soon will be due not only to the 
technical development of the airplane 
and the production program, but to an- 
other factor of equal importance. That 
factor is development of the personnel 
necessary to perform efficiently in the 
fabrication and assembly line, and the 
spirit and enthusiasm of the men for the 
performance of their individual tasks in 
this defense emergency. This goes far 
beyond the training of flush riveters 
mentioned above. The Lockheed Com- 
pany for several years has sponsored 
extensive courses in connection with the 
local high schools. The highest coopera- 
tion has been received from school au- 











thorities, resulting in an organization 
well qualified to develop our employees 
along the lines especially adaptable to 
our requirements, 

The company has been highly pleased 
with the enthusiasm of its employees in 
accepting this opportunity for trade ex- 
tension education, there being more than 
8,000 Lockheed and Vega workers en- 
rolled in the spring semester classes in 
the schools of Burbank and nearby com- 
munities. 

This education program has enabled 
thousands of employees to accelerate 
their proficiency in various occupations, 
resulting in up-grading and improved 
earnings for employees and increased 
production for this company. 

However, every new model is a 
strange subject in all assembly details. 
Proficiency is a matter of repetition and 
takes time under the guidance of de- 
tailed supervision. At the beginning of 
every assembly line, development is by 
one unit which is usually crowded with 
men, The units are gradually increased 
to two, three, six and twelve until the 
floor space is completely occupied by the 
required number of stations. As this 
expansion develops, the original crews 
are divided and new teams are developed 
and that work is then spread out in a 
manner permitting increasing numbers 
to be employed in less congested fash- 
ion, resulting in vastly improved 
efficiency. 

A few cycles of repetition should 
then be sufficient to obtain a rapid flow 
in the assembly line. Organizations are 
not over-night developments. As the 
development progresses, the aptitudes of 
personnel are observed and shifts of 
personnel from one phase of the work 
to another are effected to improve effi- 
ciency. It is highly essential that proper 
scheduling of material and parts, and 
purchased equipment, be accomplished 
in order to obtain uniform flow for 
maximum results. 

Right now we have a motto in our 
plant. It is, “First Things First—and 
the First Thing is the P-38!” 


Window Shopping 


Bound Brook Bearings—An important catalog 
on bearings which provide lubrication when and 
as needed. Compo oil-retaining porous bronze, 
Bound Brook graphite inlaid cast bronze, and 
Nigrum oil-impregnated hardwood bearings, their 
structures and applications, described and illus- 
trated. Bound rook Oil-less Bearing Co., 
Bound Brook, N. J 


G. E. Fiberduct—Bulletin on General Electric 
under-floor raceway system; technical data, speci- 
fications and prices. General Electric, Bridgeport, 
Conn. 


Eastern Midget Pumps—New and unique ser- 
ies of Midget pumps, “built to specifications,” 
described in illustrated pamphlet. Eastern Engi- 
neering Co., New Haven, Conn. 


Storage Battery Power—Latest issue for users 
of industrial storage batteries. Thomas A. 
Edison, Inc., W. Orange, N. J 
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rs ; More than 70 years’ continuous experience in packing manu- 
? facture goes into every Johns-Manville Packing and Gasket. 
. | MADE OF QUALITY MATERIALS— 
re Careful selection of raw materials, plus exacting specifica- 
he - ; e 5 . 
- tions and rigid laboratory control safeguard the quality and 
. Be uniformity that are characteristic of every J-M Packing. 
f- 
e [= ENGINEERED TO THE JOB. 
- The complete facilities of the J-M Packing Laboratories and 
af | the assistance of trained J-M Engineers are always available 
- : to help solve unusual packing problems. 
DEPENDABLE SOURCE OF SUPPLY— 
Johns-Manville’s unmatched manufacturing facilities provide 
¢ the dependable source of supply so vital to the maintenance 
og =e of uninterrupted production schedules. 
od z : For details, write Johns-Manville, 22 East 40th Street, New York, N.Y. 
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Naval Aviation 
(Continued from page 41) 





Service officers or from post offices. 

An extensive training program for 
these civilian workers is now being 
carried on. It is realized that men with 
long experience cannot be hired and the 
simplest solution is to give them inten- 
sive training after they are employed. 
This work is a splendid opportunity for 
young men to learn a skilled trade. 

The greatest single peace-time role 
ot the Navy is to train its men for a 
time when they may be needed by the 
nation. The Navy Department has 
organized an efficient and smoothly 
operating training system for all its 
officers and enlisted men. Each month 
sees a larger number of men completing 
these courses and going out to join 
their operating units in all parts of 
the country. 





Lear Radio 
(Continued from page 90) 





1. Loop sensitivity and noise ratio. 
2. Compass sensitivity. 

3. Compass accuracy. 

4. Compass uniformity. 

5,-Time required to obtain a bearing. 
6, Degree of perceptible hunting. 

7. Tuning meter action. 

8. Degree of tuning error. 


There are various other procedure 
tests which the compass tester records 
on the data sheet, such as the operation 
of all the various controls and inter- 
connecting circuits. 

The compass tester then checks the 
data recorded by the receiver tester 
to verify the results obtained, and to 
give us an added degree of assurance 
that our equipment complies with the 
specifications. 

After this work is finished, the com- 
pass tester places the equipment on a 
shake table without the customary 
shockmount. The equipment is then 
subjécted to vibration with accelera- 
tions of 7 G’s, for a period of 20 min. 

After this. test, the equipment is 
brought back into the compass test 
room and its operation rechecked to 
see that there are no_ perceptible 
changes in its operation. If any changes 
are noticed, the reason must be deter- 
mined and the causes remedied. In 
such an event, it is necessary to retest 
the entire equipment in the manner 
described. 

Before being presented to the final 
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mechanical inspector, each unit is spot 
checked by a final electrical inspector. 
The final mechanical inspector then 
goes over the equipment, making sure 
that everything is shipshape and com- 
mercially presentable. 

In some instances, it is necessary to 
make composite tests by interconnecting 
several units which compose a system. 
Whenever this is necessary, the data 
sheets provided to determine whether 
or not the various pieces of equipment 
comply with the electrical character- 
istics are filled in and turned over to 
the chief inspector for his acceptance. 

In order to see that specified per- 
formance characteristics are main- 
tained, the engineering department has 
a division known as quality control. 
The function of this division is to 
determine whether the equipment ac- 
cepted by the test department is in 
factual accordance with the engineering 
requirements. A complete set of data 
is recorded by the engineer who con- 
ducts these quality control tests. The 
division tests and inspects a prede- 
termined percentage of all equipment 
accepted by the test and inspection de- 
partment. This division also conducts 
accelerated life tests on various com- 
ponent parts of the equipment being 
manufactured, to determine whether 
any trends of weakness are developing, 
or have reached a perceptible stage. 
This division constitutes an important 
factor in maintaining the high standard 
of Lear Avia equipment. 

Thus, from raw material to finished 
product runs a smooth chain of manu- 
facturing activities. Four of our inno- 
vations in aircraft radio»-mass produc- 
tion have been found exceedingly valu- 
able: 

1. The maintenance of two depart- 
ments to feed component parts to the 
assembly benches, cutting time required 
for initial manufacturing stages. 

2. The use of sequence photographs 
by direct assembly workers to show 
them at a glance exactly how the 
worker’s unit will appear when his 
operations are completed, and in what 
order the various steps should be done. 

3. The pre-fabrication of chassis as- 
sembly cables, making possible the em- 
ployment of semi-skilled labor on an 
operation which heretofore required 
highly trained personnel. 

4. The establishment of a quality 
control-division, under the engineering 
department to fully coordinate design 
work with manufacturing activity. 

The limitations of space prevent a 
complete discussion of the simplifica- 
tion which has been introduced into 
our work without sacrifice of quality. 
We do feel, however, that the aircraft 
radio industry can entirely avoid the 
dread name of “bottleneck” no matter 
what demands are made upon it. 








Lear Avia today is in an excellent 
position to accept the challenge of 
national defense needs. 
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was then asked to establish priorities 
on the suggestions received from its 
own members. This has resulted in the 
establishment of master lists from 
which the next year’s university con- 
tracts will be selected. The coordina- 
tor’s office is now at work to obtain 
proposals from educational institutions 
that are known to be equipped and 
staffed to handle these problems. All 
proposals that come in as a result of 
these negotiations will be submitted to 
the appropriate subcommittees and ulti- 
mately to the executive committee for 
final approval in the usual manner. 

The work with university laboratories 
is only one of the fields in which NACA 
is cooperating with agencies outside of 
its own walls. Laboratory and coordi- 
nation personnel make frequent visits 
to other governmental laboratories, such 
as the Army’s station at Wright Field, 
the Naval Aircraft Factory at Phila- 
delphia, the National Bureau of Stand- 
ards in Washington, and the Forest 
Products laboratories in Madison. 
Contact is also maintained with re- 
search groups in foreign countries. 
Members of British research commis- 
sions have visited Langley Field re- 
cently, and the coordinator has ex- 
changed visits with the research people 
of the National Research Council © in 
Canada. ; 

Fortunately, the value of aeronauti- 
cal research in the National Defense 
Program has long since been recog- 
nized, and Congress has given tangible 
evidence of that recognition in the 
form of increased appropriations for 
Thew research laboratories and for the 
support of essential research in univer- 
sities. Langley Field is now being ex- 
panded to the limit of the available 
property, and work is far along at 
Ames Laboratory at Moffett Field in 
California. At Ames, over $10,000,000 
is being spent for a group of large- 
scale wind tunnels and for a fully 
equipped flight research laboratory. As 
has been recently reported at some 
length in AvIaATION, a third laboratory 
has been authorized for engine re- 
search. The Cleveland airport has been 
selected as the site and work is now 
started on building and equipment. 

The American people can rest as- 
sured that our armed forces in the air 
are not to be hamstrung by restrictions 
on essential fundamental research in 
aeronautics. 


AVIATION, June, 1941 
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Vultee 
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duction of a substantial number of 
planes incorporating bothersome “bugs” 
it is necessary to tighten up the “‘stream- 
lined” engineering technique. This is 
done by a thousand and one methods all 
along the line, but the best way of put- 
ting it is to say that the plane to be 
placed in production gets more and 
better engineering than if it were a pro- 
totype development. Calculations are 
more exacting, wind tunnel test pro- 
grams more extensive and physical 
testing more elaborate. 

Of equal importance with the process 
of “streamlining” engineering so as to 
minimize delays occurring between plan- 
ning and production, there is the need 
to engineer the plane for production. 
This is done by using standardized 
parts, simpler assemblies, methods of 
fabrication that lend themselves to high 
speed machine work, etc. A_ very 
important factor is that of designing 
the plane so that it can be produced in 
the maximum number of different com- 
ponent parts, all so designed and 
manufactured that they may be as- 
sembled with minimum effort. This 
makes it possible to spread the work 
among more men and at the same time 
to see to it that every man has ample 
space to work in and equipment to work 
with. The Vultee basic trainer is de- 
signed so as to take full advantage of 
forgings, castings and parts which may 
be finished very ,tapidly on automatic 
or,..gemi - automatic. machinery. Ex- 
tiuded sectiotis are also widely used. 
Design ‘of the-fuselage permits assembly 
of the engine and mount as one unit, the 
center fuselage with controls, acces- 
sories, instruments, etc., as another, and 
the tail group as a third. Much the same 
idea is carried throughout the design of 
the plane, speeding final assembly. 

Finally we came to the production 
process itself in our race to beat the 
schedule on our first major contract. 
Vultee is a relatively young company. 
It has grown very rapidly and this has 
been a great incentive to all of the fore- 
men and production people. Most of 
these men have developed many fine pro- 
duction ideas in the course of their air- 
craft work but low production volume 
kept them from placing these ideas in 
practice. Placing an order for 300 Vul- 
tee trainers gave many of us a chance 
to put our pet ideas to the test. Through- 
out all production departments this 
process of attempting new production 
methods has been encouraged. Not all 
of our ideas have worked, but the per- 
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A schematic production chart of the Vultee plant. Raw materials and parts are received 
at the left and finished planes are delivered at the right. Heavy lines represent the 
general flow of raw and semi-finished materials and parts through a series of production 
stages to the final assembly line. 


centage has been high and there have 
been some notable achievements. 

In the field of welding Vultee has 
pioneered the application of electric arc 
welding to quantity production of steel 
tube fuselage structures. Perfection of 
the technique as applied to aircraft pro- 
duction has improved speed by about 
25 percent over the best previous gas 
welding practice. 

We have also developed many special 
machines for the shop, and a very large 
number of special fixtures and tools for 
standard machines. Among the special 
machines are to be found the three-leg 
Birdsboro press with rotary platen, per- 
mitting continuous pressing operation at 
a high rate of speed. Vultee shop men 
have also perfected a revolutionary high 
speed milling machine which slices 
through light alloy castings like a hot 
knife through butter, cutting machine 


time to a small fraction of that previ- 
ously required in many instances. 

We have also made use of the me- 
chanical conveyor systems which are 
now being adopted by all major aircraft 
plants. And many other mechanical 
developments have been perfected by 
Vultee men to speed the production 
line. But, as commented earlier, it is 
always the men who get the job done. 
So if there is praise for Vultee in con- 
nection with our production record it 
must go to literally thousands of men 
who know their jobs and are doing them 
day in and day out. As time goes on we 
will continue to build planes at an ever 
faster rate. In a period of twelve 
months, while producing planes ahead 
of schedule, Vultee was also expanding 
its factory facilities a total of more than 
450 percent. Whatever production the 
emergency. requires, we hope to meet it. 


A Birdsboro three-leg hydraulic press, with a three-station rotary platen that permits con- 
tinuous pressing operations by progressive stages of loading, pressing and unloading, 
adds considerably to Vultee’s production speed. 















































Looking for a specially 


dependable steel for a 


vital part?...Ask Climax 
about Molybdenum Steels. 


For such airplane engine parts as cylinders, ring gears 
and drive gears, where dependability is vital, en- 
gine builders are using Molybdenum nitriding steels. 

These steels offer definite advantages in applica- 
tions where conditions are most exacting. They can 
be nitrided at the most effective temperatures for pro- 


ducing a hard wear-resistant case, and depth-harden 
uniformly in varying sections. They show minimum 
distortion after heat treating and retain their proper- 
ties at elevated temperatures. 

Complete technical data will be found in our free 
book, “Molybdenum in Steel”. Write for a copy. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED 


FERROMOLYBDENUM + CALCIUM MOLYBDATE 
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ON WINGS! 


AIRACOBRA! 


The only single engine interceptor pursuit 
airplane in production in the United States 
that carries an explosive shell firing cannon. 
They are now rolling off our assembly line 
to join the fighting forces of Great Britain 
and the United States Army Air Corps. In 
quantity production, the Ajiracobra is con- 
vincing proof of Bell's leadership in design, 


engineering and construction. 


BELL AIRCRAFT CORPORATION, BUFFALO, NEW YORK 
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A/RCRAFT 
BALL BEARINGS 


FACTS 


BALL BEARING MANUFACTURERS 

ARE NOT PRIVILEGED TO SAY A BALL 
BEARING IS “ CHEAP” THAT HAS BEEN APPROVED 
BY THE AIRCRAFT ENGINEERING BRAINS OF THE. 
NATION @ PRICE HAS NO MORE TO DO WITH 
QUALITY THAN THE COLOR OF A PLANE HAS 
TO DO WITH ITS SPEED @ WHAT THE OTHER 
FELLOW CALLS “NEW™ IN BEARING MANUFAC. 

TURE, SCHATZ DID YEARS AGO, 

: AND STILL DOES 


GO WITH SCHATZ FOR PROGRESS 


THE SCHATZ MANUFACTURING Co. 
POUGHKEEPSIE, N. Y. 2g 
Detrolt Office: 2640 Book Tower © Chicago Office: 902 S.Wabesh Ave. 
Cleveland Office: 402 Swetiond Building © Los Angeles Office: 5410 Wilshire Bivd. 


Pe 


. 


AVIATION, June, 1941 





































































Wing Mounting Guns 
(Continued from page 87) 





1, we notice that the fittings on the 
guns are so arranged as to tie in with 
the front and rear web. This is highly 
desirable as the local stresses intro- 
duced by the guns will be transmitted 
directly through the fittings to the 
main wing structure. 

Treat gun as a simply supported 











beam. 
fore-—[ E ]—-Aft 
714 i 
R, bss. iTs- 
---+ 27.3--=-=- 
semeernsees §5,Q-nn---n-na----n-0--- 
15.55 — 7.10 
R, = eae X 742 = 403 I. 
7.10 


Now consider total gun loads acting 
on fittings which are located at R, 
and R,. 


870, , 870, 
{1740 
| 403 539 | 
1337 + $339 


It can be easily visualized that there 
are loads due to lift and drag which 
would have to be taken into account. 
It is not within the scope of this 
article to show how these loads are 
determined as the procedure is too 
lengthy. But it suffices to say that 
after distributing the drag, lift and 
torsional shears to the members com- 
prising the box beam and then adding 
or subcontracting gun loads above (de- 
pendent on vector sign) we then have 
total loads in each member. 

By employing the principles of un- 
symmetrical bending we are able to 
calculate the primary bending stresses 
on each of the chord members of the 
wing at the gun stations. The sketch 
below indicates the vectorial distribu- 
tion of drag and lift at a particular 
station. 


Top plate 
R_. ,__ --Flastic center 





ri 


Front web 
a! 











The lift is distributed into front and 
rear webs, P, the drag is distributed 
into top and bottom plates, Pp the tor- 
sion is distributed to all four members 
as a running Shear, Pr. Thus by deter- 
mining the primary stresses in chord 
members which are at each corner of 
above diagram, and which run across 
wing in spanwise direction, we are then 
able to decide whether or rot they are 
strong enough simply by comparing 


them with the allowable stresses in 
compression and tension ‘for aircraft 
materials. 





Ford Engine 
(Continued from page 93) 





the new Ford aircraft engine, the two 
cylinder blocks and the crankcase are an 
integral aluminum alloy casting with 
the coolant jackets extending the full 
length of the cylinder barrels. The 
cylinder liners are of the dry type and 
are made of centrifugally-cast oil hard- 
ened steel. This form of construction 
gives the engine a strong, rigid back- 
bone and is intended to eliminate many 
of the difficulties encountered in high- 
speed aircraft engines of the in-line 
type. The walls of the cylinder liners 
themselves are free from flanges and 
bosses to avoid distortion detrimental 
to the piston rings and their lubrication. 

The crankshaft is of the 6-throw 
counterbalanced type and is made of 
centrifugally-cast steel. The design is 
such that the two connecting rods from 
opposite pairs of cylinders both seat 
on the same crankthrow using the same 
floating big-end bearing. This arrange- 
ment permits connecting rods of equal 
weight and balance to be used and 
facilitates production and the availa- 
bility of spare parts. The pistons are 
nearly square, that is to say, their 
length is approximately equal to their 
diameter so as to improve heat dissi- 
pation. Each cylinder has two inlet 
valves and two exhaust valves actuated 
by two overhead camshafts with the 
cams seating direct on the valve stems. 

At first glance, the supercharger 
appears to be somewhat bulky but 
closer examination reveals that it blends 
neatly into the streamlined nose of a 
fighting plane. The air compressor is 
driven by an exhaust-gas turbine and 
the unit is designed as part of the en- 
gine. This idea also is carried out with 
regard to the air intercooler and the 
latter fits snugly between the two banks 
of cylinders. The supercharger is of 
Ford design and manufacture and em- 
bodies the results of extensive research 
with air compressors and exhaust-gas 
turbines. 


Direct fuel injection is used instead 
of a carburetor and the engine is de- 
signed to run on 100-octane gasoline. 
As only air is delivered from the 
supercharger, the normal overlap of 
the exhaust valves and the inlet valves 
can be increased so as to improve the 
scavenging and at the same time cool 
the exhaust valves and the head of the 
piston. This takes place near the top 
ot the piston stroke before fuel injec- 
tion commences and the only loss 1s a 
small quantity of air. 

Aerodynamically, the new Ford air- 
craft engine is very clean. Only the air 
intake and the exhaust outlet of the 
supercharger project into the slip 
stream after the cowling has been placed 
around the engine. 

With an engine of this type, it is 
claimed that an increase in power out- 
put of 100 percent or more can be ob- 
tained over a normally aspirated en- 
gine by means of supercharging and 
other improvements. The increase in 
power output due to the use of an 
exhaust-driven supercharger instead of 
one of the gear-driven type is said to 
be approximately 15 percent. Accord- 
ing to the latest reports from Detroit, 
the first 12-cylinder Ford aircraft en- 
gine should be ready for its tests this 
summer. It is expected to develop 
1,800 hp. for take-off at 3,000 r.p.m. 
and 1,500 hp. at an altitude of 30,000 
ft. Its weight is estimated at approxi- 
mately 1,600 Ib., or slightly less than 
1 lb. per hp. 


Aircraft Tubing Book 


A new book in loose leaf form has 
been brought out by the Summerill 
Tubing Company of Bridgeport, Pa., 
giving all the essential information on 
aircraft tubing. Included ate sections 
dealing with methods of manufacturing 
seamless steel aircraft tubing, specifi- 
cations for various alloys, valuable 
information on welding and design 
data for use in aircraft construction. 

This book should be of extreme 
value to the aircraft industry as it con- 
tains practically all available data on 
tubing. In addition to the excellent 
information obtained from the Sum- 
merill Tubing Co., data was also sup- 
plied from practically all the leading 
aircraft companies. 

Although it has been the aim of the 
company to make generous distribution 
of copies to all technical men in the 
industry, it has been necessary to place 
a limit on complimentary copies be- 
cause of the tremendous number who 
find it useful. As a result they have 
decided to sell the copies for $1.50 
each with wire binder and fiber cover, 
and $2.00 each for a ring binder and 
Deluxe cover. An order to’ the Summer- 
ill Tubing Co., will get you one. 
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Dozens of Dies 


aa - ae 
Bliss 


Parts for six-die-slide presses in one of the Bliss erecting shops. Compare the size of men 
in the center foreground. 
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Stampings completed as fast as they YZ 
are loaded, any sequence, protected by LK 4 
interlocking controls; Convenient for 

loading. pressures to suit each slide. 
Shockless operation of slides and press; 
precise mating. 





Hydro-Dynamic six-die-slide presses for the aircraft industry 


were designed primarily to meet their expanding production and to 
save time while retaining flexibility of operation and a low die cost 
for efficient operation on short runs. By rotating the rubber pad holder 
to meet the incoming die slide, greater flexibility of arrangement and 
economy has been obtained. By providing self-selective interlocking 


control, 


the human element has been eliminated, and safer, faster 


operation is insured. Costs are reduced for the large press is kept in 
operation practically continuously and there is no idle investment 
while waiting for material to be leaded. 


BROOKLYN, N. Y. 
DERBY, ENG. 
PARIS, FRANCE 


AVIATION, June, 1941 
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Sperry Sub-Contracting 


(Continued from page 77) 





amounting to about 2,000 hours of labor. 
This was strictly an educational order, 
as there was no need for the extra 
facilities at that time. 

Other sub-contractors were gradually 
added in the months that followed. By 
April of 1939 work amounting to 
25,000 hours per month was flowing to 
the parent plant from 21 sources of 
supply. By October of 1939 expansion 
had really begun, and 23 firms were 
supplying Sperry with 60,000 hours of 
work per month. By July, 1940, 35 
sub-contractors were providing 170,000 
hours of work per month. At the 
present time some 50 firms are turning 
out 250,000 machine hours per month. 
By the middle of 1942 a conservative 
estimate is that these figures will be 
doubled. When the market has already 
been microscopically combed to secure 
the present output, Sperry faces very 
real problems in attempting to double 
its farming-out facilities. 


How the job was done 


The first step in a sub-contracting 
program is to decide how much work 
must be farmed out. Sperry does this 
by projecting a sales forecast upon a 
statement of unfinished business. Work 
to be done is broken down into types: 
milling, drilling, lathe, and so on. 
Present plant capacity is then set against 
these figures, and the overflow must be 
let to outside firms. In short, Sperry 
plans are based on accurate machine 
loading charts. At present Sperry plans 
to sub-contract one-third of its machine- 
labor output. 

The next step is to find the sub- 
contractors. With few exceptions, 
Sperry has found the firms with which 
it is now working, but it has received 
valuable help from the Air Corps, the 
Ordnance Department and the Navy. 
When a possible sub-contractor has been 
found, his name is immediately cleared 
through government channels ‘to maké 


sure he is not ahout to receive a prime. 


contract. Planning engineers from the 
parent firm have studied the sub-con- 
tractor’s equipment, his product, the 
type of labor he employs as well as 
figured his potential production. 

If the sub. is approved he~is given 
an educational order, which often con- 
sists of a job requiring several opera- 
tions. A machine shop, for example, 
may have a variety of equipment but 
may use some of it so poorly that only 
certain of its machine operations would 
be satisfactory. Thus the educational 
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order. educates both the sub-contractor 
and the parent company. Five or six 
firms that have been tried out did so 
poorly on educational orders that they 
either voluntarily withdrew or were 
rejected from further orders. 

Early in its farming out history, 
Sperry decided that sub-contracting 
was something other than mere purchas- 
ing. Any purchasing department these 
days has a difficult enough job, but it 
is one thing to go out and buy a com- 
plete unit that some one else has made, 
and quite another job to teach someone 
else to take over a tough manufacturing 
operation that you have been doing 
yourself. Consequently sub-contracting 
is a special unit of the planning depart- 
ment. It is looked on as a branch of 
manufacturing. At Sperry, sub-con- 
tracting is headed up by C. W. Petersen, 
who reports to L. B. Coon, Planning 
Manager. It is significant that one of 
the most active men in sub-contracting 
is E. U. Da Parma, who is Mr. Coon’s 
assistant, but as such is not actually in 
the sub-contracting department. En- 
gineers from the methods department 
play an important role, as will be noted 
later. The responsibility for sub-con- 
tracting, as well as the responsibility 
tor the entire output at the Sperry plant, 
rests in the capable hands of Louis F. 
Malkovsky, Vice-president and Factory 
Manager. 

It might be said that every day is 
“M” day with the sub-contracting de- 
partment, as help given to the affiliated 
firms consists of men, methods, ma- 
chines and materials. In every case the 
sub-contractor has been treated as 
though he were an extension of the 
Sperry plant. His problems immedi- 
ately become Sperry’s problems. Both 
methods engineers and shop foremen, 
who have spent years in learning how 
to manufacture a specific product, have 
given the sub-contractor the benefit of 
their “know how,” which is the most 
valuable asset in production work to- 
day. 

Help given to the sub-contractor be- 
gins with the first report, which is 
made prior to any educational orders. 
This survey is an engineering study 
of the plant, its production control, 
scheduling system, machine tool equip- 
ment, machine load, inspection routine 
and financial set-up. If there is a flaw 
anywhere along the line, corrective 
measures are recommended and must 
be’ followed through. The survey in- 
cludes floor space, all types of equip- 
ment and possibilities for expansion. 

In addition to the Sperry blueprints 
of parts to be made, explanatory pro- 
cess sheets and detailed instructions on 
the making of each part are provided. 
If special tools are needed these are 
provided, or prints are furnished so 
that the firm can make the tools in its 


own shop. Occasionally new machines 
or tools need to be purchased and in 
such instances help is given in securing 
them. In some instances sub-contractors 
have received machine tools or equip- 
ment which Sperry had ordered for the 
parent plant. If the firm has a foundry, 
it may be loaned patterns. 

One of the chief helps that is given 
to sub-contractors is that they are 
taught to put their shops on an efficient 
operating basis. To many small firms 
the term “machine loading” has meant 
nothing. In the past they have secured 
orders for work and got it out as soon 
as possible—but there was no real plan- 
ning or scheduling of work. When un- 
expected difficulties developed, produc- 
tion was held up all along the line. 
Sperry methods engineers, treating the 
sub-contractor as one of its own manu- 
facturing divisions, have developed 
efficient methods out of such confusion. 

Each month, or more often during the 
early educational process, progress re- 
ports are prepared, giving a record of 
actual performances on each part of 
the order plus future requirements. 
Sperry follow-up men circulate through 
sub-contractors’ plants, watching shop 
schedules and machine loads for pos- 
sible bottlenecks and choke points. They 
aid in securing materials and tools. 

In one plant a duplicate of the entire 
Sperry Addressograph system was in- 
stalled for routing, dispatching and 
scheduling of orders. In several plants 
personnel problems and the manipula- 
tion of man power toward increased 
production are regularly discussed with 
the management. Another plant was 
aided in securing annodizing equipment. 

The problem of price is always an 
important one, and Sperry has adopted 
the wise policy of doing everything pos- 
sible to help sub-contractors make a 
reasonable profit on orders. The parent 
company recognizes that a firm often 
cannot quote accurately on new parts 
or what may be an entirely new method. 
Therefore Sperry passes on to sub-con- 
tractors its operation sheets and its 
time sheets, showing what it has cost 
to build the part in question. Thus a 
fair rate per hour can be set. Early 
educational orders are usually on a 
cost-plus basis. 

In order to eliminate the customary) 
delay in obtaining and checking quota- 
tions, a flexible system has been worked 
out with some of the well established 
‘sub-contractors. This-consists of fixing 
a money rate per hour for each plant 


‘by carefully considering the wage scale. 


burden rate and reasonable profit. This 
rate is then applied to the pre-deter- 
mined Sperry time estimates. If ma- 
terials are not furnished by the prime 
contractor, the sub-contractor is allowed 
an additional handling charge. 

If the sub-contractor plans a plant 
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IN THE VANGUARD 
OF 


PRODUCTION 


November, 1940—largest single delivery of 
military airplanes in Air Corps history. 
January, 1941—delivery of 300th Basic 
Trainer 45 days in advance of schedule. 


March, 1941—ahead of delivery schedule 
on largest unit order ever placed by Air 
Corps for any single type of airplane. 





April, 1941—1300% plant expansion come 
pleted to increase production 10 times in 
1941, 


April, 1941 —completion of first plant with- 
in “Defense Zone” at Nashville, Tenn. 


Engineering streamlined to reduce time 
from preliminary design to quantity pro- 
duction by 17 months. 


Constant experimental research-to inten- 

. sify the aerial defense of the Democracies 
by advancement in design and improve- 
ment in production methods. 


InuustTRATION: Vultee 
“Vanguard” Pursuit now 
in quantity production 
for the British Empire. 

















VULTEE AIRCRAFT, INC. & VULTEE FIELD, CALIFORNIA & NASHVILLE, TENNESSEE & STINSON AIRCRAFT, WAYNE, MICHIGAN 
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You protect your plant in a number of ex- 


§ tremely important ways when you install 
: rugged, all-steel Kinnear Rolling Doors. 
: They are strong barriers against rioters, 


- saboteurs, intruders. They repel fire. They 
defy the heaviest winds, and resist the ele- 
ments. And they close light-tight, in case 
you're thinking about blackout precautions. 


Kinnear Rolling Doors give you a great 
deal more than protection, too. They save 
floor and wall space, because they open up- 
ward into a compact coil. When open, they 
remain completely out of the way. Their 
rugged, all-steel interlocking - slat curtain 
(originated by Kinnear) is just flexible 
enough to absorb sharp impact or other 
punishment. They stand up years longer 
under hardest use. Easy, rapid, counter- 
§ balanced operation saves time and effort 

(motor control available). Get full details 

now on Kinnear Rolling Doors. Write today! 


The KINNEAR Mjg. Co. 


1440-60 FIELDS AVE. 
Lee: @ ie) 


‘COLUMBUS, 
OFFICES AND AGENTS IN 
ALL PRINCIPAL CITIES 












expansion on the basis of Sperry orders, 
he is given help in finding new factory 
facilities and in securing new equipment. 

Not only do methods engineers and 
follow-up men visit the plants regularly, 
but department heads, engineering 
specialists and shop foremen are regu- 
larly called upto to help solve special 
problems. 


Inspection system 


At first all inspection was done at 
the home plant. Parts were made in 
the sub-contractors’ shops and shipped 
to Brooklyn. This did not prove to be 
satisfactory. Mountains of rejected 
parts piled up which had to be returned. 
Some of them needed only slight addi- 
tional work to be satisfactory and this 


involved extra expense for cartage. 
Some parts were rejected once, sent 


back for additional work, and then were 
rejected later. 

Sperry inspectors now do their work 
in the sub-contractor’s shop. In the 
busier shops as many as four inspectors 
work full time. In other shops Sperry 
inspectors call at regular intervals to 
look over the work. These men are 
not part of the sub-contracting depart- 
ment, but report directly to he head 
of the inspection department. Pau 

A list of Sperry sub-contractors is 
almost a cross-section of American in- 
dustry. They range in size from the 
Eastman Kodak Company with its thou- 
sands of employees down to the New 
Jersey Gear Company with just 54 
men on its payroll. Commercial prod- 
ucts in the regular lines of these firms 
also cover a wide range: cream sepa- 
raters, printing prosses, fishing reels, 
cans and canning machinery; © hand 
pumps, sewing machine motofs, ‘¢am- 
eras, foundry work,:«mef@“novelties, 
postage meters, gasoline pimps, cigar 
making machinery, cigarette vending 
machines, oil burners and, eféctric 
razors. . 

The bulk of the parts sub-contracted 
is machine shop work. Some 20 opera- 
tions are carried out, the amount being 
in this order: drill press, engine and 
turret lathe, hand screw machine, pro- 
filing, milling, bench lathe, Gorton mill- 
ing, hobbing, grinding, automatic screw 
machine. The balance occupies only a 
small percentage of the total time used. 


Toughest problems kept at home 


Although Sperry is now farming out 
work that it formerly believed no one 
else could do, the most difficult manu- 
facturing processes are still kept at 
home. The delicate work of lapping the 
pivots on the ends of the gyro shafts 
and the balancing of rotors are rep- 
resentative of work that cannot be done 
elsewhere. 


A few sub-contractors are doing 
assembly work. One firm does some elec- 
trical assembly, and another assembles 
an entire unit, but the bulk of Sperry 
assembly is done in its own factories, 
One reason for this is that several 
assemblies must be given extensive tests 
when the assembly process is about 
three-quarters finished. 


The Future 


Other prime contractors searching for 
smaller firms with whom to share the 
work should not enviously assume that 
all of Sperry’s problems lie behind. The 
past has been difficult enough, but the 
future presents even tougher problems. 
The company plans to double its sub- 
contracting facilities. It has already 
searched diligently to find the 50 firms 
that make up its present list, and to find 
50 more will require tremendous energy 
and much time. 

As in the past, Sperry will continue 
to work closely with all government 
agencies in the securing of new firms. 
Its sub-contracting head, C. W. Peter- 
sen, is spending considerable time work- 
ing with the Chambers of Commerce of 
various cities, as well. as the Division 
of State Planning. Several good leads 
have developed from such methods. 

Another source of sub-contracting 
that looks promising is from groups of 
three or more small shops that work 
together as a unit. The OPM in its 
excellent “Farming Out Bulletin No. 5” 
reports that approximately half of the 
machine tools in the country are located 
in small shops. Many of these shops 
do not have sufficient equipment to do 
a complete job, but when tied in with 
other small shops can form part of 
a group that can do real production 
work. 

Sperry has several such groups that 
perform as one sub-contractor. Such 
groups need a coordinator who be- 
comes the liaison man between the 
group and the prime contractor. 

Sperry is also looking forward to se- 
curing some relatively ldrge firms who 
now have machine shops engaged in 
regular commercial work. Many of 
these firms are going to find themselves 
unable to get metals for their regular 
products. It will be a case of getting 
in on national defense orders or clos- 
ing down the shop. Some firms of this 
type are already looking for sub-con- 
tracts. They offer a great possibility 
for many prime contractors. 

“There is no easy solution to sub- 
contracting,” said a Sperry official re- 
cently. “It’s hard work. You can't 
just drop the prints on somebody’s lap 
and expect the parts to flow back to 
you. You have to get in there and 
sweat with him. It’s the only way to 
do the job.” 
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How the LINDE organization can help you 
get uniformly Good Welding Results . . . 
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r 1O get consistently good results in the fabrication 
of aircraft parts by oxy-acetylene welding—and to 
for do it in less time and at lower cost—it will pay you to 
me develop “procedure control” which provides a man- 
nat ° ° ° ° 
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nen welding procedure, as it affects the final results. 
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sae suggestions on “designing for welding.” 
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Aircraft Expansion 
(Continyed from page 43) 














craft engine makers, Pratt & Whitney 
and Wright, will probably be asked to 
revise their rapidly expanding produc- 
tion schedules to turn out more engines 
in the higher-power groups. Hamilton 
Standard and Curtiss Propeller are ex- 
panding extensively and will continue 
to be the chief source of propeller sup- 
ply. The Aeroproducts Division of 
General Motors will furnish some of 
its own propellers and sub-contractors 
will be impressed into service by the 
parent manufacturers. 

The new bomber program will be an 
extension of the Kundsen plan, the first 
phase of which is now being worked 
out. Briefly, the original plan called 
for 100 per month each of the four- 
engined Consolidated B-24D, and the 
twin-engined North American B-25 and 
Martin B-26. These ships will be put 
together from automotive industry 
manufactured sub-assemblies in four 
government owned assembly plants oper- 
ated under management contracts with 
aircraft manufacturers. Two of these 
plants will be devoted to B-24D pro- 
duction, one to be operated by Con- 
solidated at Fort Worth, and the other 
by Douglas at Tulsa. Sub-assemblies 
will be manufactured by Ford in a new 
720,000 sq. ft. plant near Ypsilanti, 
Mich. This plant may be further ex- 
panded to provide an assembly line one 
and one-quarter miles long and the final 
assembly will be done there as well as 
at the other plants. 

A third assembly plant will be oper- 
ated for the War Department by North 
American at Kansas City where B-25s 
will be constructed from sub-assemblies 
provided by General Motors. No an- 
nouncement has been made as to the 
location of the sub-assembly space but 
there are rumors of a possible plant 
location in the Tennessee Valley. 

The fourth of the War Department 
plants is under construction at Omaha 
to be operated by Martin for B-26 as- 
sembly. Chrysler has set aside 600,000 
sq. ft. for manufacture of the fuselage 
forward and mid-sections. Hudson will 
be responsible for the after portion of 
the fuselage. Goodyear will employ 
8000 men and use 1,000,000 sq. ft. of 
space for wings and tail surfaces. 

While this plan is in operation, the 
three models selected will also be in 
quantity production under the regular 
program in the parent plants of Con- 
solidated, North American, and Martin. 
This means that the automotive sub- 
contractors will be faced with the neces- 
sity of finding many new secondary 
sources of minor assemblies and parts. 
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Aircraft 


AVIATION INDUSTRY EXPANSIONS FROM JANUARY, 1940 


(5,254,467 Sq. Fr. Built on Dec. 31, 1940; 15,965,951 Sq. Ft. Under Construction) 


Company 

Adel Precision 
Aereo Corp. 

ee 
Air Associates......... 

Air Fr 


Bendix Aviation........ 
OO : 


Brewster. 

Cessna. . 

Columbia Aircraft. 
Consolidated. . 
Consolidated. . 
CUBVEES.....0csss. 
Curtiss-Wright Corp. 
Curtiss-Wright Corp. . 
Curtiss-Wright Corp. . 
LoS Seer 
Douglas....... ee 
Ede Aircraft... os... 
Engineering & Research. 
Fairchild 
Fleetwings, Inc.. 
Ford.. 
Glenn L. Martin. 
Glenn L. Martin.. 
Goodyear Aircraft Corp. 
Grauman.............. 
Hardman Aircraft Prod. 
Harvill Aircraft Die Co. 
Howard Aircraft . 
Intercontinent . 
Jack-Heintz, Inc... 
ree 


Lockheed, Vega Div... 
Luscombe............. 
McDonnell Aircraft... . . 
Monocoupe............ 
Morrow Aircraft....... 
N. American........... 
N. American.. 
Northrop. . 

2 er ot 
Porterfield........... 
i 
Rohr Aircraft.......... 
Ryan.. ae 
Solar Aircraft. . Bese ab, eas 
Southern Aircraft . 
Sperry Gyroscope...... 
Spier Aircraft........ 
Stearman Div. Boeing. . 
De 
<a eae 
Vought-Sikorsky....... 
oo... IRR eer 


| ee are ere 
ee eee ee 


Pe ee ee 





Rate of 
Space Men Pro- 
Location (sq. ft.) employed Cost Model duction 
et iOd aiaaw on 35,000 | re eeane 
Middletown, Ohio... 45,000 340 $75,000 
SS 100,000 Face 
Bridgeport, Conn.... ....... a ee 
FC et eee 46,000 ee 
Wichita, Kansas..... 425,000 4,000 2,384,000 
Niagara Falls, N. Y.. 494,000 5,500 1,500,000 P-39 
Pd ia ste Gea oe 2,950,000 21,000 PR eee 
, Seartle, Wash....... {490/000} me 7,500,000 
. Lene iC. N.Y.... S@6G00 7900 .......... 
ee: i i 
ee ee ee 58,000 rrr 
« ae eee. Cal... LTO .6.k. cece din B-24 
eS. Se Ca eee 10,000,000 
... Wichita, Kan....... 295,465 tae 
. Buffalo, N. Y....... 1,200,000 12,000 12,000,000 P-40 10 per 
. Columbus, Ohio. .... 1,200,000 12,000 .......... day 
. St. Louis, Mo....... 1,200,000 10,000 11,000,000 
Long Beach, Cal.... 1,422,350 ..... 11,000,000 
—  <.. Sree 10,000,000 
College Pt., L. I..... 47,000 ..... 365,000 
Ree DCN ye Mage Cee 74,000 . eee 
oa jy.’ i es 
a pe oo a 180,000 1,183 1,000,000 
.... Ypsilanti, Mich..... 720,000 ..... 11,000,000 100 per 
.. Middle River, Md. . 1,604,320 25,000 24,000,000 B-26 mo. 
Omaha, Neb.... DED. gio Sn5< . Uaieis or'oven 
Re eae ler atete oa ee 
Bethpage, L.I...... 500,000 4,000 2,000,000 
EME Pict tcc hes Ps 70,000 We, ee 
eae ERR TACs 2 65,000 | a ei oe 
. Rpicseo, TH. .......<. er ern 
. Miami, Florida...... 100,000 ..... 750,000 
Pee ear etacs ascin on Sieve 90,000 | ae 
. Philadelphia, Pa.. RP ee ee KDI-A 
. Binghamton, coe. , SEO san. 323,432 
Burbank, Calif...... 1,067,000 10,000 4,000,000 
Burbank, ae 1,090,410 21,650 3,500,000 
West Trenton, N. J Eee eres 8-A 
a ene eer 38,000 . 2c 
Orlando, Fla........ ET Bee ws 
San Bernardino, Cal. 28,000 ..... ......... 
Dallas, Texas....... 1,000,000 12,000 7,000,000 
.. Inglewood, Cal...... CEE vos - ssunnwece 
.... Hawthorne, Cal..... 500,000 ..... 1,000,000 
... Lockhaven, Pa...... AY A: (re 
Kansas City, Mo.... BE eet Ste ee 
Farmingdale, L I... 1,000,000 ..... 9,000,000 
Ie Se 175,000 RO See 
San Diego, Cal...... 160,000 900 200,000 ST- 
Lee ye ee 114,000 BS foci, ee 
Garland, Texas. . LS ee eee ee 
PAL Se ae =k 
. Jersey City, N. J.... |). ne re 
Wichita, Kansas..... 600,000 4,000 3,500,000 
Alliance, Ohio....... 49,400 363 200, 
St Se ae 55,000 : ee 
Stratford, Conn. 258,000 3,900 1,600,000 
Downey, Ca Rarissss: (. shake. oscuauern 
Nashville, Tenn..... 428,000 ..... 4,000,000 
ie OAD ea Ree 98,960 | ier 
eae nan etree 33,000 BND <a ct iSresaees 
Engine 
(3,061,749 Sq. Ft. Built on Dec. 31, 1940, 4,428,479 Sq. Ft. Under Construction) 
pe ers Pace ee with ase 1,500,000 11,000 ......... 
Anderson, Ind...... RED k6cas odnwwoeds 
(Foundry) 
DM Pcs csnckss wears $1,216,000 
Grand Blanc, Mich.. ....... ..... 24,313,150 
Melrose Pk., Chicago 1,000,000 10,000 31,000,000 P&W 500 per 
EE SR EE ee 840,000 3,800 ......... mo. 
POS DREN ciesc Sakasae <ceeu 1,669,678 (exptd.) 
(Engine 
Parts) 
Hagerstown, Md.... Tripled ..... 1,478,800 
Dearborn, Mich..... 0 ....00+ seses 21,965,420 
COREE PEUEB cccvss. edcaaes 4000 5,873,800 
(Supercharger 
Plant) 
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READING Gero BATTERIE 


Steady increase in demand for READING AERO BATTERIES 


gives Telettertaleseme) aneslemeirty<ae! preference by the Indus- 


try for dependable, efficient and light weight Batteries. 


READING'S especially designed “AERO” batteries are the 
result of years of constant research and designing, to pro- 


duce the best battery possible.for the Aircraft Industry. 


Bring your battery problems to— 


READING BATTERIES, INC. 


READING, PENNSYLVANIA ¢ CABLE ADDRESS: "‘REBAT”’ 
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In this effort the survey of suppliers 
made by the Automotive Committee for 
Air Defense, which lists data from 800 
factories, will be used. 

Most of this bomber production effort 
on the part of the automotive industry 
is separate from the many other sub- 
contracting or licensed manufacturing 
projects in which it is now contributing 
to the air defense program. 

Ford is completing another plant cost- 
ing $21,000,000 at Dearborn, Mich., 
where 18 cylinders double-row Pratt 
& Whitney Wasps will be built under a 
licensing arrangement of $1 per engine. 
Ultimate production of one engine every 
hour is expected. In conjunction with 
it is an apprentice school having a 
capacity of 2000 students. A technical 
school for Navy recruits is in operation 
at the Rouge plant. A magnesium 
foundry with a capacity of 110,000 
pounds of castings per month is now 
starting operation. 

In addition to the greatly expanded 
Allison engine plant, General Motors 
has set up an aircraft division of Buick 
to build twin Wasp R-1830 engines 
under a licensing arrangement similar 
to that of Ford. A newly built plant 
at Chicago is expected to produce 500 
of these engines per month. Other 
G.M. aviation projects include an alu- 
minum foundry at Anderson, Ind., pro- 
duction of aircraft ‘controls and instru- 
ments at Rochester and, of course, 
North American’s new auxiliary plant 
for complete production of AT-6A’s and 
SNJ-3’s at Dallas (see page 54). 

Studebaker is teaming up _ with 
Wright Aeronautical Corporation to in- 
crease capacity to produce double row 
Cyclone engines of the 1700 hp. variety, 
and is building a $36,000,000 plant at 
South Bend. Complete engines under 
license and parts will be assembled at 
Wright’s new 1,694,000 sq. ft. plant at 
Lockland, Ohio, which will be devoted 
to construction of complete engines as 
well as to assembly. Parts for Wright 
engines will also be built by Hudson 
and others. Hudson will build air 
frame parts in addition to those for the 
Martin B-26 under the Knudsen plan. 
Goodyear will also build wings and 
tail surfaces for the Consolidated 
PB-2Y3 besides the same parts for the 
Martin B-26. Packard will soon be 
building Rolls-Royce Merlin engines in 
a $38,000,000 plant near Detroit. 
Briggs Body and Murray Corp. are 
building air frame parts. Nash-Kelvi- 
nator will build Hamilton propeller 
parts. 

Day-by-day other automotive com- 
panies are entering the aircraft industry 
as subcontractors largely through the 
operation of the Automotive Committee 
for Air Defense which is expanding in 
cooperation with the Army Air Corps. 
A group of Air Corps officers, under 
the direction of Major James H. Doo- 





174 





Rate of 


Space Men Pro- 


Company Location (sq. ft.) employed Cost Model duction 
a ee POCUONTC TE i cke SeeGds oseed 1,000,000 
ee er eee 40,000 Perea om 
MME 2 bec, gata: -caary. sedges ead to ork * SU7OO 2D nok ccsccs 
a So New Haven, Conn... ....... ..... 96,000 

(Parts) 
ee Burbank, Cal....... CSUN iiss. ceetiess 
eee eee MOU MN ev ces ecco vieas we ecw's 200,000 

(For new 
mchy.) 
Otis Elevatui.......... CS eS 6,954,735 
eee Detroit, Mich....... 460,000 14,000 38,000,000 
Pratt & Whitney....... E. Hartford, Conn. . . {1,474,000} Bones 14,799,000 
| °434,000/ 
I acy anv orcean bia som ee A as Sy ee ee 
Studebaker............ BOE, 5 dsicias bGusesc” cxeae 36,799,300 
Thompson Aire. Prod... Euclid, Ohio........0 2.2.22. wees 11,198,000 

(Parts) 
Worthington Pump..... Holyoke Mass...... ....... 0 ...0. 369.000 

(Parts) 
Wright Aero Corp...... Cincinnati, Ohio..... 1,694,000 Ee 37,000,000 

15, 
Wright Aero Corp...... Paterson, N. J...... ec Serer 
\ 50,000 
Wright Aero Corp...... Fairlawn, N. J...... OO 
| 110,000 
Wright Aero Corp...... FE. Paterson, N. J.... 433,000 ..... ......... 
Propeller 


(452,560 Sq. Ft. Built on Dec. 31, 1941; 


Aeroproducts Div., Gen. Dayton, Ohio....... 
Motors 
Curtiss Propeller....... Caldwell, N. J...... 
Curtiss Propeller....... Clifton, N. J 
GO Oe eee 


Curtiss Propeller....... 
Curtiss Propeller....... Indianapolis, Ind. ... 


E. Hartford, Conn... 
Pawtucket, Conn.... 


Hamilton Standard..... 
Hamilton Standard..... 


little, has organized inspection, priori- 
ties, and production divisions to expe- 
dite the contribution of the automotive 
industry in the air defense production 
programs. Not only automobile com- 
panies, but other manufacturers have 
become aviation subcontractors. Otis 
Elevator is building a new plant at Har- 
rison, N. J., to build parts for Wright 
engines. The Iron Fireman Company, 
Pacific Car & Foundry, A. W. Hecker, 
and several hundred other firms are 
doing subcontracting work for Boeing 
B-17, four-engined bombers (see page 
74). These are typical of many other 
similar arrangements. 

Smaller organizations such as ma- 
chine shops are turning out parts for 
subcontractors and primary contractors, 
but there is still much available machine 
tool capacity which is not being fully 
utilized. When the present program was 
initiated last fall the aircraft industry 
subcontracted about 10 percent of its 
work. The desirability of increasing 
this proportion was soon recognized by 
O.P.M. officials and a tentative objec- 
tive of 40-45 percent was envisioned, to 
accelerate the program, so that it would 
be possible to use existing tools rather 
than wait for new ones. With this in 
mind the Defense Contract Service was 
set up to provide a clearing house 
through the Federal Reserve Banks for 
local information on work needed by 








108,000 Sq. Ft. Under Construction) 
193,000 1,800 


oes ereere 
oeeee we eeeseeve 
sere eeeee 


%, 


contractors and available subcontractors 
capable of turning it out. There are 36 
regional offices where technical infor- 
mation in defense products is available 
and financial adyicé’ may be obtained. 
This organization has been somewhat 
slow in starting and the subcontractors 
in certain sections of the country are 
skeptical about its full potential effec- 
tiveness. ; 

Many small but experienced” firms 
are ready and willing to speed up their 
production but they are handicapped by 
state and local legislation, insufficiently 
sound business management, lack of 
sufficient knowledge of their own finan- 
cial position and productive capacity. 
There are many differences in non- 
defense and defense work and it is 
often difficult for the small shop to ad- 
just itself to government contracting. 
Some primary contractors have done 
extensive educational jobs imparting the 
“know-how” to newcomers in the field 
(see page 76), others have feared in- 
creased production costs failure of the 
sub-contractors to meet delivery and 
quality standards, and the oft-repeated 
truth that “the subcontractor of to- 
day is the competitor of tomorrow.” 
Whether the Defense Contract Service 
will be able to solve all these and other 
problems remains to be seen. Perhaps 
more adequately staffed branch offices 
or O.P.M. in important defense pro- 
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duction. centers may be_ required. 

While federal officials ask for seven- 
day work weeks, and many primary 
contractors are operating on that basis, 
there are state laws prohibiting the 
seven-day week which the small shop 
operator cannot afford to fight. Cali- 
fornia with its great percentage of work 
is hampered by such a law and so far 
the State Labor Department has refused 
to recognize the present situation as ar 
emergency of sufficient magnitude to 
lift the seven-day restriction. 

The priorities situation has been im- 
proved somewhat by authorizing pri- 
mary contractors to extend priorities to 
subcontractors. Deliveries of strategic 
materials is still somewhat irregular 
and some production schedules are being 
upset by inability to depend on prom- 
ised delivery dates. 

The existence of all these problems 
doesn’t mean that the program is pro- 
gressing unsatisfactorily. Such malad- 
justment is inevitable in an expansion 
project surpassing in speed that of any 
other industry in any nation at any 
time. We are trying to do in two years 
what it required six for Germany to do, 
and, almost miraculously, we are doing 
it. The broad basic principles of the 
present program have proved to be cor- 
rect. Details will have to be modified 
here and there as time goes on. We 
have gone far enough. to be sure that 
the job could not have been done nearly 
as well by any other methods. But no 
matter how well it is done we must not 
be satisfied until we are well out of the 
woods. And as citizens we must resist 
to the utmost any attempt by politicians 
or theorists to modify the methods that 
have produced such good results so far. 





General Brett 


(Continued from page 37) 





tion, the country has been divided into 
four sections: the Northeast, Southeast, 
Northwest, and Southwest. Each of 
the four air forces, with its individual 
commander, is charged with defending 
the section in which it is stationed. 

The air force is now made up of 54 
groups containing 208 combat squad- 
rons. Operating within the continental 
limits of the United States are 22 
bombing and 17 pursuit groups. 

American-built warplanes have per- 
formed meritoriously over England, 
Africa, the Mediterranean, Greece, the 
English Channel and the Atlantic. The 
types of planes in production and the 
equipment used are the result of careful 
studies of what is going on in Europe. 
They are second to none in firepower, 
armor and performance. 
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Continued intensive research, such as 
is being conducted in our airplane and 
engine laboratories today, plus an in- 
creasingly efficient use of our mag- 
nificient resources of human ingenuity 
and materials, will undoubtedly maintain 
that surpassing quality and eventually 
give us indisputable preeminence in pro- 
duction capacity. 





Col. Jewett 


(Continued from page 35) 





months later the number had risen to 
226,172 employees. 

New supplies of raw materials had 
to be found and tapped. New suppliers 
of fabricated parts had to be educated 
to the industry’s close tolerances and 
inflexible standards of quality. More 
and more work is being subcontracted 
so that the aircraft manufacturers may 
utilize to the fullest possible extent the 
magnificent industrial potentialities of 
our country. 

So the industry is striving to main- 
tain the progress made in civil aviation 
during recent years. The industry is 
striving to assure continuance and 
growth of America’s splendid scheduled 
air transportation system. At the end 
of this war, aviation in all its phases 
should play a far more important role 
than it has in the past. 

In the future the industry will pro- 
vide safer, swifter and more economical 
carriers for Americans in domestic and 
international trade or private trans- 
portation. The ingenuity and vast ex- 
perience of the industry will continue to 
improve the flying machine—to make it 
ever more useful on the airways of a 
world at peace. 
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tions of available plant equipment and 
personnel. It then decides upon the 
larger units or assemblies to be handled 
on the outside, and determines a general 
tooling program by which the outside 
production can be undertaken and co- 
ordinated with the Company’s own 
“inside” production. These points are 
determined in collaboration with the 
tooling, production, manufacturing, and 
purchasing departments, all of which 
make their separate survey of the prob- 
lem. The production department is then 
responsible for the final selection of the 


parts to be handled as outside pro- 
duction. 

The preliminary selection of subcon- 
tractors is made by the purchasing de- 
partment on the basis of an over-all 
appraisal of their plant size, equipment, 
location, type of previous experience, 
and man-hour capacity for the type of 
aircraft work required to be done, and 
by the appraisal of the firm as an 
organization. Boeing officials point out 
that this last factor, the organization, 
has been considered most important of 
all in selecting the prime subcontractors. 
Bids are then asked, and the actual 
orders are placed by the purchasing de- 
partment after the production depart- 
ment has determined schedule require- 
ments and has issued releases for the 
manufacturing work. 

The production department’s release 
vill specify the quantity required, in- 
cluding overstock ; the delivery schedule, 
including the minimum acceptable rate 
of delivery; special instructions, such as 
the tolerances permitted; finish speci- 
fications; tooling requirements, etc. 
The purchasing department cooperates 
with the sub-contractors to fit the 
work to their methods and facilities. 
The subject of tooling is necessarily 
given special consideration in order 
that parts produced on the outside will 
meet rigid Boeing specifications and 
will fit with other parts produced in 
Seattle. The production department’s 
release, therefore, details the tools, jigs, 
templates, etc., to be supplied to the sub- 
contractor and the fit and interchange- 
ability requirements. In cases where the 
Boeing Company already has suitable 
production jigs available and they can 
be easily transported, these are for- 
warded to the outside plant. In most 
cases, however, the subcontractor is 
required to build his own jigs, using 
Boeing master parts as guides. For 
example, in tooling the Stearman Divi- 
sion plant for the production of Flying 
Fortress outer wing panels, a com- 
plete master section of the outer wing, 
built in the Boeing plant in Seattle, 
was shipped to Wichita for use in align- 
ing all the production jigs to be set up 
at the Stearman plant. This master 
wing section was built not of aluminum 
alloy but of rigid steel tubes and steel 
plates, with all reference points and 
mating points located by precise 
methods. ‘Similar master steel dummies 
of other parts were sent to other plants 
for aligning their jigs to insure abso- 
lute interchangeability when parts are 
gathered for assembly. 

In many cases the Boeing Company 
has not only supplied detailed tooling 
for the outside producers, but has also 
supplied the necessary materials as 
well, either by shipping from material 
stocks in Seattle, or by asking the 
material suppliers to send direct to the 

(Turn to page 186) 
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“Let me tell you about a young 
man who wanted a career in 
aviation ...and how he came to 


choose Boeing School of Aeronautics’ 








“This young man had just entered college when he came to the 
conclusion that vocational training offered a more direct way to a 
profitable career than an academic education. 

“After reviewing the requirements and possibilities of major oc- 
cupations, he decided that aviation presented the greatest range of 
opportunities. 

“*He was then faced by two important questions. (1) What kind 
of training would best equip him for a place in aviation? (2) Where 
could such training be secured? 

“‘Here is where this young man ‘went to work.’ He studied the 
advertising of aeronautical schools. He talked to the officials of the 
Army, Federal Office of Education, Aeronautical Chamber of T. Lee, Jr., Director, Boeing School of Aeronautics tells the story printed here 
Commerce, and the Civil Aeronautics Authority in Washington. +++@ story from the Boeing School records that should be read by every young 
These authorities did not recommend any school, but were helpful SE Se ee 
in showing him how to evaluate the programs of six schools he was 


considering. “Finally, he quizzed airline employees at the airport in Wash- 


ington, D. C. where he lived. The preference definitely was Boeing 
School of Aeronautics which, incidentally, confirmed his own 
opinion. The last person he approached was an airline pilot. 

“**If you had your career to plan over,’ he asked, ‘what school 
would you attend?’ 

“The pilot replied, ‘I am a graduate of Boeing School. If I had 
my career to plan over again, | would go to Boeing School again.’ 

“In choosing Boeing School of Aeronautics, our young man gave 
three reasons which should be of great help to anyone who is con- 
sidering the best school to attend. First—the outstanding reputa- 
tion of Boeing School. Second—its program provides sound train- 
ing in fundamentals preliminary to specialized training. Third— 
Boeing School is a Division of United Air Lines.” 


Why not investigaté Boeing School of 
Aeronautics yourself—see what it offers 
—how it trains you for a career in avia- 


Boeing School 





Grads tion—and above all, the opportunities 
a Boeing School Grad has. You can se- 
Make Good! cure this information by filling in this 





coupon. Do it now. 


Boeing School has 17 modern shops and laboratories. 
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FAIRCHILD TRAINER M-62 


The spars used in the M-62 
center section are of Dura- 
mold, a wood.and plastic 
material built to,extremely 
close toleratices. 


It is significant that the Fairchild Trainer M-62... 
built to fulfill the uncompromising requirements 
for military primary trainers... utilizes Haskelite 
Aircraft Plywood for wing covers and Haskelite 
Duramold for curved center section spars. 
Haskelite Aircraft Plywood makes possible a 
wing panel covered by a single piece of plywood 
..-. produced in curved forms ideal for best aero- 
dynamic construction, and eliminating all joints 
and seams in main part of upper surface of wing. 


The consistent use of Haskelite Aircraft Plywood 
in ships designed to meet exacting military 
trainer specifications, emphasizes that whenever 
plywood for any structural feature is desirable, 


HASKELITE MANUFACT 


Applies 
HASKELITE 
DURAMOLD 


Principle to 
Wing Construction 


Haskelite is the unchallenged leader. Its strength- 
weight ratio is far higher than metal...it readily 
takes curved forms suited to aero-dynamic con- 
struction ...and it requires far less time to man- 
ufacture to equivalent smoothness, install and 
maintain. Haskelite is superior to U. S. Govern- 
ment Specifications No. AN-NN-P511 and 
British Specifications 5V3. 

Write our engineers for full details. Dept. AV-416. 





Panels stocked on West Coast by Western Hardwood 
Lumber Co., 2041 E. 15th St., Los Angeles, Calif. In 
Canada: Railway & Power Engineering Corp., Ltd., 
Toronto; Montreal; Winnipeg; Hamilton; Vancouver. 
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LOOKS TOUGH AND IS TOUGH! 


The rugged cantilever landing gear of the Fairchild M-62 Trainer is one of the reasons 
a fledgling pilot can learn to fly with safety in a ship that gives him big-ship “feel” and 
viewpoint from the very start. This unique landing gear combines wide tread, straight 
up-and-down travel, extreme structural strength, ease of inspection, and minimum 


maintenance. Results: fewer ground accidents, more pilots, better pilots in less time! 


Ky SS Division of Fairchild Engine & Airplane Corporation 


FA i R C H I L D A I R C R A F T EA Hagerstown, Maryland ... Cable Address “Faircraft” 
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operations which may be divided into 
two classes: 

1. Operations on machined units, such 
as landing gears, exclusive of landing 
gear cowling, which are practically all 
performed with machine tools. (Hand 
work is limited to handling and as- 
sembling of finished landing gear parts 
which must of necessity remain a man- 
ual operation, augmented, of course, by 
good assembly tools.) 

2. Operations on sheet metal structure 
such as fuselages, wings, tail surfaces, 
and cowling where hand work plays a 
most important part, particularly the 
jointing or riveting operations. This is 
inherent in the general nature of sheet 
metal construction in which machine 
tool equipment is not easily applicable 
to increased output unless the number 
of detailed parts can be reduced by 
using large stampings and the like. 

It is essential for purposes of com- 
parison that this discussion be on the 
basis of the Curtiss engineering, tooling, 
and manufacturing procedures. The air- 
plane to be considered must also be a 
good production design involving the 
consideration of machining factors and 
operations which do not depend upon 
single purpose tooling, particularly since 
most operations on airplane parts in- 
volving machining can be performed on 
a variety of available general-use ma- 
chines, This requires an explanation in 
that there may be cases when the use of 
one or more machines may be reserved 
exclusively for a single operation. This 
does not imply a single-purpose machine 
tool, but rather a single use for a ma- 
chine tool. Then on the basis of this 
good production design, independent to 
some degree of quantity, there are not 
many cases where machine parts may 
be redesigned for a larger quantity. This 
is because as previously mentioned, if 
the proper care is exercised in the 
original design, increased quantities in 
general require increased output tooling. 

Furthermore, in good production de- 
sign, advantage is taken of the processes 
of forging and casting to the extent of 
eliminating the need of milling or facing 
operations by using normal forged and 
case surfaces to avoid machining. These 
and similar applications, independent of 
quantity, and their consideration in de- 
sign, simplify the problem of prescribing 
production facilities for increasing out- 
put. 

Naturally there are cases where ma- 
chining operations justify single-purpose 
machine tooling, such as automatic 
stringer countersinking machines which 
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can be used in machining landing gear 
pistons. 





Fig. 8. Machine for boring landing gear 
pistons. 





Fig. 9. A gang tool lathe turning outside 
of landing gear pistons. 









will be discussed later, tube flaring 
equipment, face and slot grinders for 
landing gear links, etc. Actually how- 
ever, there are few cases which can be 
definitely termed single-purpose, such as 
honing, broaching, and multiple spindle 
drilling machines. However, each of 
these, by the proper use of a jig and 
fixture, lend themselves amazingly to a 
variety of parts. One machine may be 
better than another as well as faster for 
the same type of work, hence Fay Auto- 
matics, Baker Drills, Barnes Honing 
Machines, La Pointe Broaches, Mi- 
cromatic Honing Machines, etc. 

With respect to sheet metal work the 
distinction is more definite, since there 
are more cases in which it is necessary 
to change design for increased produc- 
tion; recognizing, of course, that engi- 
neering technique now tends toward the 
design of parts that will permit alternate 
methods of fabricating. Bulkhead blanks 
are designed so that they may be routed, 
blanked, or rubber sheared. Most 
changes in sheet metal design are made 
after having been released to the Shop, 
since fabricating difficulties are en- 
countered, and the best methods of 
fabricating and design to facilitate their 
use cannot always be anticipated either 
by the Planning or Engineering Sections 
in original production design. Further- 
more, improvements in fabricating 
processes such as the use of steel faced 
wood draw dies, stamping operations, 
and drop hammer techniques permit the 
engineer more latitude in design, par- 
ticularly since it permits designs of 
fewer detailed parts by virtue of com- 
plex, multiple, or deep draw forming 
operations. 

To demonstrate or visualize mathe- 
matically comparisons of tooling for 
various quantities is difficult because the 
element of judgment enters into a deci- 
sion to a very large extent. Then, too, 
many decisions or selections of equip- 
ment are made on the basis of precedent 
plus a general application of “horse 
sense.” Therefore, any graphic arith- 
metical treatment tending to illustrate 
these selections is merely proof that the 
selection was accurate and that the 
proper choice of method or equipment 
can be achieved by purely arithmetical 
means except when it is desirable to plot 
quantities against costs to determine at 
what low point these methods are equal. 
This particular phase is important in 
that, although it is possible to determine 
again arithmetically the best process 
or equipment to use for a known quan- 
tity, the previously mentioned economi- 
cal point has further use. When the 
economical point falls beyond the quan- 
tities to be produced it is advantageous 
to know by what amount the required 
quantities must be increased to justify, 
economically, the selection of the better 
or more expensive tool. If the increase 
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HERE are no air-shelters in the sky. Berryloid Aircraft Finishes 

have to take it—and do! Twenty-seven years of highly special- 

ized research is the industry’s best assurance that maximum dur- 
ability and protection are always present. 


BERRY BROTHERS 


DETROIT, MICHIGAN WALKERVILLE, ONTARIO 


BOSTON - JERSEY CITY + CINCINNATI 
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Fig. 10. Forming wing leading edge skin by the machine method. This is an applica- 


tion of a standard machine to perform a special function. 


in the number of pieces is moderate, it 
is sometimes desirable, depending upon 
the circumstances involved, to select the 
more expensive tool since the quality 
may be better and interchangeability 
more practical which, in the event of 
an increase in production requirement 
or the manufacture of spares together 
with presupposed intangibles, will then 
result in a saving. 

Examples of production equipment 
selection in the form of additional charts 
and photographs will now be outlined. 
In order that such graphic data be pre- 
sented in its most simple form it will be 
presumed that the machine tools and/or 
jigs and fixtures for the old or hand 
method, for each case being considered, 
have been completely amortized for 
which reason only labor and burden is 
indicated. Also, it is presupposed that 
the new equipment cost and labor and 
burden will be amortized in the eco- 
nomical number of parts. However, for 
other conditions the data may be ad- 
justed or weighed to suit the require- 
ments of the situation. 

The first to be considered will be the 
processing of stringers; particularly 
fuselage stringers. This is a problem if 
properly spaced machine countersinking 
is done for the dimple of flush riveted 
skins, since the rivet’ holes in the skin 
are drilled from the stringers. The 
original setup involved prepunching the 
stringers in a brake with commercial 
gang punches. This required locating 
the punches with a long scale or metal 
tape line (the minimum spacing being 
limited mechanically) which was a 
tedious and unsatisfactory operation. In 
addition the setting could not be exactly 
reproduced on subsequent future setups 
for that particular stringer. Because of 
the stringer thickness with respect to 
the punch diameter the resulting hole 
had to be redrilled in addition to being 
machine countersunk as outlined before. 
Therefore, it was decided to prescribe a 
completely automatic means of drilling 
and countersinking the stringers directly 
from the solid condition without pre- 
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punching. Figure 3 indicates that the 
selection was economical for a quantity 
lower than the scheduled production. It 
is interesting to note that the automatic 
machine shown in Figure 4 utilizes a 
master spacer bar making possible spac- 
ings limited only by structural require- 
ments. Also the spacing may be varied 
on any given stringer. 





Fig. 12. Old method of forming a cabin 
frame. 
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The new production equipment com- 
parison for landing gear pistons is 
shown in Figure 5. The Baker Drill 
shown in Figure 6 for drilling out the 
solid piston forging is part of the new 
machine tool equipment which is also 
used for the landing gear cylinder. 
Figure 7 is the landing gear cylinder 
chart. The Barnes Honing Machine 
(Fig. 8) and the Fay Automatics (Fig. 
9) are part of the new setup for the 
landing gear cylinder. The Fay Auto- 
matics are also used for machining 
operations on the landing gear piston. 

The machine method of forming wing 
leading edge skin is shown in Figure 10, 
and Figure 11 illustrates the economical 
point. This chart includes also, in the 
hand rolled method, the equipment cost. 

Figures 12 and 13 are a comparison 
of the old and new methods of forming 
a cockpit cabin enclosure frame. The 
speed by which such a frame can be 
made in a drop hammer is very evident 
in the photograph, Figure 13. 

The selection of production and ma- 
chine tooling equipment for increased 
quantities and the output is also very 
greatly influenced by space limitations 
within the factory itself. Figure 14 
shows the very orderly and efficient lay- 
out for the Curtiss Punch Press De- 
partment. 

In conclusion, when considering the 
selection of tooling and machine tool 
equipment for increased production 
quantities, it is essential that all the 
factors be adequately represented in the 
analysis such as floor space, operation 
planning, quantities in each production 
run, and the influence of setup cost; 
also, the material handling and routing 
through the various process stations, and 
the number of shifts on which the 
production is based. 





Fig. 13. The speed by which cabin frames 
can be made in a drop hammer is evident. 
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Super-slim wrench units for fast 


nut turning in close quarters 


Ferrets... 
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Faster emergency production of 
defense aircraft demands quick- 
er, more efficient nut-tightening 
methods... that’s why engineers 
and mechanics in plants through- 
out America are equipping them- 
selves with complete sets of Snap- 
on “Ferret” wrenches. 


Replace any obsolete, worn out 
wrenches you may have, with 
this balanced set of “matched 





No. 84 FERRET SET 


20 sockets in Shallow, 
Extra Deep and Flexi- 
ble Hexagon Series; 4 
Square Sockets; 10 dif- 
ferent handles ; 3 Screw- 
drivers and Universal 
Joint. (All 34" square 
drive units.) Complete 
in special metal case. 
o 


units” and you'll be all set to turn out faster individual recesses to turn “hidden” nuts, yet give you surprising 
production, easier and with less fatigue ... for Snap-on §_ wrench strength and leverage . . . and years of service. 


“Ferret” wrenches are “just right” for those tricky, in- 


s a-corner nut turning jobs soawk- Snap-on tools are obtainable from Snap-on factory 
SS) x 2 ward to get at with ordinary branches in key air centers throughout America. Ask the 
Zs SS wrenches. These shallow, thin- Snap-on salesman to show you the line and to demon- 
Le walled sockets and extra-slim strate this handy “Ferret” set . . . or write for new catalog 


HAND AND POWER 


TOOLS — FROM 
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Vought-Sikorsky 


(Continued from page 63) 





structures (see Fig. 3 with the accom- 
panying table) has been agreed upon. 


T T 
iar : Et 
Hat Sections Z Sections Webs, Etc. 
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Fig.3 





24st Alclad 
A 
T Min. Desired 


016 3/8 7/16 1/2 
020 3/8 7/16 1/2 
025 3/8 1/2 1/2 
0321/2 9/16 5/8 
042 «1/2 5/8 5/8 
045 9/16 5/8 5/8 
051 5/8 11/16 3/4 
064 5/8 3/4 3/4 
072 11/16 13/16 

081 


Soft Alloys 
A 


Min. Desired 





Fig. 4 illustrates a design of additional 
sections with their minimum dimen- 
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A-Use “A Desired” dimensions for 24ST Alclad 


table 3 above B_ 
Minimum ratio of © = 175 


Desired minimum Fatio of eo =2.50 
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“ A ” Less 
Than 2” 


“A” Greater 
Than 2’ 
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(Minimum) 
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7/16 
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sions. When a row of spotwelds is 
required to complete a length of a 
straight edge, such as the trailing edge 
of a flap, (See Fig. 5) it is sometimes 


Approximate dimensions 











Fig.5 


desirable to extend one of the sheets 
into a bent-up angle to minimize warp- 
ing. The angle is then trimmed off 
after welding to the desired dimension. 
As for panels, large flat panels con- 
taining many spotwelds are subject to 
buckling and often must be rolled after 
welding for straightening. The de- 
sired design condition for minimum 
buckling is shown in Fig. 6, where the 
stringers follow a moderate curve. 
Rolling for spotwelding is done 
in order to iron out buckles produced 
by welding and to increase the overall 
strength. All of the necessary rolling, 
however, must be performed immedi- 
ately after welding. A photograph of 
the rolling machine is shown in Fig. 7. 


Thickness Ratio of Material 


Referring again to the thickness com- 
binations, it can be said that any ratio 
between the thickness of two sheets can 
be satisfactorily spotwelded provided 
that the total thickness does not exceed 
the total to be spotwelded. Also, the 
thinner of the two sheets must be in 
contact with the dome-shaped electrode 
as is illustrated in Fig. 8. However, 


Dome shaped 
electrode 


KKK 


Flat electrode 


Any thickness ratio 
Fig.8 


where a flush surface is required on the 
thinner sheet, accomplished by having 
this part in contact with the lower elec- 
trode, the thickness ratio should not be 
greater than two-to-one. (See Fig. 9). 
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Max.thickness ratio 2:1 
Fig.9 


As for other combinations, the spot- 
welding of three or more thicknesses 
is not generally recommended. Fig. 10 
indicates a readily permissible condition 
with the thickness of the two outside 
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Possible 

Fig.10 
sheets equal or nearly so. However, 
careful consideration should be given 
before such a combination is used. Fig. 
11, indicates a condition on which it is 
very difficult to get satisfactory welds. 
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Fig. Ml 


Strengthening of Spotwelds 


In general it can be said that spot- 
welding should never be used on an 
assembly where any appreciable tension 
load will be applied to the spots. As 
for shear loads, the minimum ultimate 
of shear strengths we use for the more 
commonly used alloys are shown in 
Fig. 12. 





Mini- 
mum 


Ulti- 


mate Shear Strength 


Thickness 

of 53SW 
Thinnest 24st or 

Sheet Alclad 353H 52S}H 53ST 


.016 120 100 
.020 165 130 
.025 220 170 
.032 310 240 
.040 430 340 
.045 520 420 
.051 








100 
130 
170 
240 
340 
420 
510 





Values below dotted line for reference only 
Fig. 12 


In practice a minimum of two spotwelds 
is used on all assemblies as single iso- 
lated spotwelds may be subjected to 
torsion as well as shear. 
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F4F-3 Fighter 


Control of the air is vital for effective sea-surface action. Combat j 
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Squadrons of Grumman F4F-3 Fighters, now aboard U. S. Aircraft 
Carriers, provide protective air-defense Pe: ships of the U. S.. Fleet rue i 
. . . These fighters incorporate the development and improvement : 
resulting from 10 years experience in designing and building ship- 


board aircraft for the U. S. Navy. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 


BETHPAGE, LONG ISLAND, NEW YORK 






















































































(Continued from page 176) 

new subcontractors portions of the 
materials which Boeing already had on 
order. In this way the outside pro- 
ducers have taken advantage of Boe- 
ing’s early placement of material orders. 

The Boeing purchasing department 
has perfected a thorough-going system 
for following up the work of subcon- 
tractors after orders have been placed, 
to avoid, as far as possible, the chance 
of bottlenecks developing unexpectedly 
in any particular item that would affect 
the master production schedules in the 
main plant. Progress reports are re- 
quired from all the vendor companies 
and a file is diligently maintained, show- 
ing the status of all outside production 
parts. The subcontractors are notified 
each week of the parts and quantities 
which the Company expects to receive 
from them the following week. 

To insure that the segments of the 
Flying Fortress coming together from 
various parts of the country all measure 
up to the high standards which Boeing 
sets for its own shops, a rigid system 
of quality control has been set up to 
govern all the subcontractors’ work. 
This begins with the detailed specifica- 
tion, which is drawn up with great 
care. In the case of the larger sub- 
contractors, Boeing representatives are 
on the scene not only to check the work 
as it progresses, but also to offer sug- 
gestions and assistance to the subcon- 
tractor. . 

After the parts are finished and 
shipped to Seattle, they pass through a 
careful “receiving” inspection before 
they are admitted to the storage racks 
and approved for the Flying Fortress 
production lines. 





New Two-Control Plane 
(Continued from page 137) 





damaged brace can be done in the field 
by undoing the fastening nuts from in- 
side of the plane and inserting a new 
member, the fabric covering being 
held away from the fuselage structure 
by four sheet aluminum alloy fairing 
strips on each corner. 

The cabin seats two people with a 
luggage space behind the seats. A door 
is located on each side of the cabin with 
a foot step on the landing gear strut. 

The landing gear is attached to the 
fuselage by means of three bolts which 
can be detached from the outside of the 
ship. A double acting shock absorber 
Oleo is used which has a travel of six 
inches. The nose wheel attaches to the 
fire wall and has been built to be easily 
removable. 

The engine vibration 


mount uses 


186 


dampening mounts on top of which the 
engine “floats.” The cowl is completely 
free from the engine and: mount, allow- 
ing the engine to turn idle without 
moving the cowl. Power is supplied by 
a 75 horsepower geared Lycoming 
engine. 

The wing is built up on a “D” sec- 
tion leading edge spar for the first 35 
percent of the chord. On the back of 
this is a shear web made up of a sheet 
of aluminum alloy with angles riveted 
cn the ends. The section behind the 
spar is constructed of built up ribs with 
cloth covering. At the rear of this 
section are attached the flaps next to 
the fuselage and the ailerons outboard 
from these. The flaps and ailerons are 
made with a rounded nose of sheet 
aluminum alloy to which are attached 
built up ribs, the assembly being cloth 
covered. The fabric on the main sec- 
tion of the wing is attached in a unique 
fashion by means of a piece of wire 
running along the top and bottom of 
the shear web, and can be done in a 
very short time. 

The stabilizer is made like the “D” 


section of the wing, being constructed . 


of aluminum alloy ribs with aluminum 
alloy sheet covering. The elevators are 
made just like the ailerons and are cloth 
covered. The vertical fins are built up 
of tubing with former ribs and are 
cloth covered. 

One of the features of its easy main- 
tenance is that all the parts of the plane 
have been numbered so that for replace- 
ments the owner has only to send the 
part number back to the factory. The 
specifications for the ship are as follows: 


Specifications 
I LE RE Le eT 51 ft. 5. in. 
Be Se ee ere re ee 
fa en re 8 ft. 8 in. 
Cruising speed (5000 ft.)..........e0. 92 m.p.h. 
ee rere 40 m.p.h. min. 
a 90 m.p.h. max. 
NE Siler Ss5dly ota alo are 9,00) av ahaha era 425 miles 
Horsepower......... se.eee.+ee75 hp. Lycoming. 
(geared) 
ee en re ay ae 1350 1b 
RD SNES. 25 os accawccdwesewancuaga% 890 Ib. 
NT Nae 5. shige dees: </di0 aloe dais Sica 40 Ib 
Gasoline Capacity.......... 20 gals 
Se MOMMIES 6 650.0% otc seach Snlsawker ees se ae. 
ee ae ee ee 
ere --16.6 sq. ft. stabilizer 
8.3 sq. ft. elevator 


25 sq. ft. (total) fins 


Wing loading......... 11.1 Ib./sq. ft. 





Spot Welding 


(Continued from page 63) 





Design of Spots 


The spotweld diameters listed in Fig. 
13 are the approximate diameters of the 
depression on the dimpled sheet. In 
making these welds it is necessary to 
provide some means of holding assem- 
blies together prior to and during the 























Thickness Approx. Spotweld 
of Dia. in Inches 
Dimpled 
Sheet Alc. 24st Softer Alloy 
.016 1/8 5/32 
.020 9/64 11/64 
025 5/32 3/16 
.032 5/16 7/32 
.040 7/32 1/4 
.045 15/64 17/64 
051 1/4 9/32 
064 9/32 5/16 
.072 19/64 11/32 
081 5/16 23/64 
091 11/32 3/8 
102 23/64 13/32 
a 3/8 7/16 
fig. 13 


operation. This may be done by jigs 
or fixtures or more commonly by 
screws or snap fasteners. The screws 
or fasteners are subsequently replaced 
by rivets. In general these clamping 
screws are fastened to the ends of the 
stringers and spaced approximately one 
and one-half feet apart. A typical use 
of this method of clamping is shown 
in Fig. 14. 














Holes for clamping screws shall be provided 
on each piece and indicated onthe drawing. 
Spacing shall be as required by design 


Fig.14 


As to where the spots go, a definite 
procedure should be followed in spacing 
the spotwelds and their minimum dis- 
tance in from the edge of the material. 
l-ig. 15 indicates a method of determin- 








Single Minimum Edge Distance 
Sheet 
Thickness Alc. 24ST Soft Alloys 
016 3/16 3/16 
020 3/16 3/16 
.025 3/16 1/4 
.032 1/4 1/4 
040 1/4 5/16 
045 1/4 5/16 
051 5/16 5/16 
064 5/16 3/8 
072 3/8 3/8 
081 3/8 7/16 
091 3/8 7/16 
102 7/16 1/2 
2 9/16 11/16 





(Turn. to page 229) 
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By producing a valve seat of finest pre- 
cision and mirror finish in any metal in a 
matter of minutes, and without’ need for 


2 NR gone hand lapping, HALL ECCENTRIC Valve 


Refecer. Ref irple I with H 
Above is multiple spindle HALL pena ood Ga te pdr es a, Seat Grinders shatter one of the often 


d with HALL inders. , 
ECCENTRIC Seat Grinder built for Lalande encountered bottlenecks in the produc- 
Packard for use in production of ) ° . : 
| tion or maintenance of airplane engines. 


sirplane engines. = 
| | | Seat grinding with HALL equipment is like instrument 
k a 4 ‘ 


' in flying—it can be done “blind.” No time lost in re- 


i 


i i i peated grinding and gauging of the seat; when high 


spots are removed the ammeter tells the operator and 
the seat is done. 


Atright ie Model AW 7 S Hundreds of HALL Valve Seat Grinders of various 
Wet Type HALL EC- a . £ types are in use at army and navy air bases of our 
i gi a , oe own and foreign governments, as well as by engine 
widely used in i% 

production cad ecle> : ‘ , : builders and transport companies. If valve seat grind- 
a ee - EOE : ing is a bottleneck with you or you want finer valve 
de: hes been widely a HALL ECCENTRIC Valve seats faster, write for complete information today. 


adopted both at home : Sa Seat Grinders built for Ford for air- 


and abroad. Write for plene engine production. Ford has long been s—— 
bulletin. ‘ @ user of HALL ECCENTRIC Grinders in THE HALL MANUFACTURING co. 
so = car, truck and tractor production. 1634 Woodland Ave. TOLEDO, OHIO 


ALL ECCENTRIC 


SEAT GRINDERS 
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Martin Processes 
(Continued from page 53) 


called stiffeners. The spar tapers from 
the thickness of the wing: at the fuselage 
to the narrow end of the wing at the 
base of the wing-tip. 

To form the spar on the B-26 fixtures, 
the stiffeners are inserted and clamped 
into guides across the fixture, each guide 
being exactly the length of its stiffener, 
all of which are different lengths. Over 
the stiffeners are laid the sections of 
web, pre-cut by machinery in the shops. 
Small holes in the web sections fit 
locator pins in the fixture. Then the 
extrusions, a cross-section of which is 
the shape of a slanting T, are placed 
along the steel guides as a sort of frame 
for the assembly, the leg of the T over- 
lapping the web. 

But where to drill? The stiffeners 
are hidden, and each hole must be ex- 
actly the right size in exactly the right 
place. This is solved by the colored 
drill template, or pattern, which is just 
the shape of the spar. It is painted 
orange, green, yellow, red and blue, and 
when the pattern is fitted over the as- 
sembly, all of the case-hardened-steel- 
lined guide holes not only show exactly 
where the holes are to be bored through 
the assembly, but the size of bit for 
each hole is determined by its color. 

For example, the driller, operating a 
traveling drill press mounted on rails 
on the table, drills with one bit in all 
of the holes in the orange sections. 
When he comes to green or yellow or 
red or blue, he knows immediately he 
must change drills. Only a color-blind 
man could reasonably make a mistake. 

This is simply typical of the man- 
ner in which all sub-assemblies are 
made by methods that are all but fool- 
proof. It is much the same story when 
the completed sections move into the 
major-assembly fixtures to join others, 
and when each major sub-assembly—a 
nose section, center section, tail section, 
after-tail section or wing—is put into 
the splicing fixture to meet the next 
completed component, there is no ques- 
tion of a fit; the bolt holes meet each 
other to within thousandths of an inch. 

Such simplification extends through- 
out the entire Martin plant, and to in- 
sure that every means be found to make 
the work easy, and adaptable to com- 
paratively inexpert hands, several hun- 
dred men of the leader class and higher 
are banded together in Work Simplifi- 
cation Conferences. No detail escapes 
their watchful eyes. 

By such methods will even the highly- 
complex military airplane, ever a prod- 
uct of high skill, succumb to the efforts 
of lesser dexterity. 
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These three photographs show how Martin makes a center wing spar section for a B-26. 


Into this jig are placed stiffeners. 


Then the extrusions, forming the upper and lower members, the sheetmetal web and 
additional stiffeners are laid. The forging at the corner in the foreground grasps the 


outer wing spar at the base and acts as a shoulder blade. 
alloy forging yet produced. 


It is the largest aluminum 


A traveling drill press mounted on rails is used for drilling all holes, through extrusions, 


forging. web and stiffeners. 
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